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the guise of hypothyroidism / & 


He 


just “poor appetite’... or a significant symptom ? 


An early sign of thyroid dysfunction in infants 
may be inability to suck or difficulty in swallow- 
ing. “Feeding difficulty was the most common 
early manifestation” in hypothyroid infants. 


Associated symptoms you may note in hypothy- 
roid infants are lethargy, retardation in growth 
and development and puffiness of the facies. Also 
frequent are enlargement of the tongue, abdominal 
distention, hoarseness and skin changes. Delayed 
closure of the fontanelles is common; retardation 
of bone age is usually the most constant laboratory 
finding.’ These symptoms, while not conclusive 
singly, in conjunction point toward hypothyroid- 
ism in infants. 

Early diagnosis is of crucial importance since 
“Inadequate supply of thyroid hormone will have 
its most marked effect during the first year of 


life.’ However, “Children born with thyroid de- 
ficiency have an excellent prognosis for normal 
growth and development...when diagnosed early 
and treated adequately.” 

Whenever thyroid is indicated, Proloid assures a 
more predictable clinical response. Proloid is vir- 
tually pure thyroglobulin. Assayed twice, both 
chemically and biologically, it assures constant 
potency and a uniform metabolic effect. Proloid 
thus eliminates the problem of unwitting over- or 
underdosage. Prescribe Proloid in the same dos- 
ages as ordinary thyroid. 

Available in 4, %, 1, 1% and 5 grain tablets and 
as powder, for compounding. 


References: 1. Panos, T. C.: South. M. J. 48:527 (May) 
1955. 2. Fisher, D. A.; Hammond, G. D., and Pickering, 
D. E.: Am. J. Dis. Child. 90:6 (July) 1955. 3. Van Wyk, 
J. J.: Quart. Rev. Pediat. 10:212 (Nov.) 1955. 
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EFFECT OF CORTISONE AND ADRENOCORTICO- 
TROPIN ON THE ELECTROENCEPHALOGRAM 
OF NORMAL ADULTS: QUANTITATIVE 
FREQUENCY ANALYSES* 


STANFORD B. FRIEDMAN anp GEORGE L. ENGEL, M.D. 


Departments of Psychiatry and Medicine, University of Rochester School of Medicine 
and Dentistry, Strong Memorial and Rochester Municipal Hospitals Rochester, N. Y. 


INTRODUCTION 


EHAVIORAL and psychologic disturbances are sometimes associated 

with cortisone and adrenocorticotropin therapy. The mechanisms 
underlying these disturbances are unknown, but two types of processes 
must be considered. The hormones may directly or indirectly affect the 
central nervous system, or the disturbances may be related primarily to 
psychologic factors, such as those associated with the relief of an under- 
lying disorder, as may occur in individuals who have adapted to a chronic 
disability. It is also possible that both these modes of action may be opera- 
tive. Since many observations have established the electroencephalogram 
(EEG) as a sensitive and reliable technique to detect cerebral responses to 
a wide variety of substances (1), it seemed of value to study quantitatively 
the electroencephalograms of normal subjects receiving cortisone and cor- 
ticotropin. At the time this study was undertaken, no such experiment had 
yet been reported. Recently, Glaser, Kornfeld and Knight (2) have quanti- 
tatively evaluated the EEG during the administration of hydrocortisone 
and corticotropin to 12 patients and 2 healthy adults. The latter each re- 
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ceived hydrocortisone on one occasion and it is reported that one EEG 
showed no change and the other showed a slowing of alpha activity from 
10-11 ¢/sec. to 8-9 c/sec. However, since no data were presented as to 
the range of variation for the control period, no conclusion can be drawn 
as to the significance of this observation. 

There is much gross evidence that cortisone and corticotropin affect the 
central nervous system. It has been shown in both man and in animals 
that lack of adrenal functioning is associated with a slowing of the EEG, 
and that this can be reversed by the administration of corticoids (3, 4). 
Woodbury (5) has demonstrated that cortisone and hydrocortisone lower 
the electroshock threshhold of rats. Other workers (6, 7) have described 
central nervous system lesions following administration of corticotropin 
and cortisone to animals, although some disagree (8). 

There is confusion about the influence of corticotropin and cortisone on 
the EEG. It has been reported by some that in patients with previously 
normal EEG tracings, abnormal records appear during corticotropin or 
cortisone therapy (2, 9, 10). Patients who originally had abnormal tracings 
have been observed under similar conditions to show more marked ab- 
normalities in their EEG records (2, 10-12). On the other hand, it has also 
been reported that corticotropin and cortisone caused little or no change in 
the EEG of patients originally having normal records (12, 13). Some pa- 
tients with abnormal records have shown EEG improvement under corti- 
cotropin or cortisone therapy (13, 14). In all these studies there has not 
been any consistent correlation between disturbed behavioral states and 
EEG abnormalities. Many patients were seriously ill at the time of hor- 
mone administration and it is not possible to differentiate the EEG changes 
incident to the effects of the hormones on the underlying disease (including 
associated brain lesions) from those due to the direct or indirect physio- 
logic effects of these substances on the brain itself. The single observation 
of Ransohoff and co-workers (15) associating the EEG changes with hypo- 
kaliemia probably represents a special, but rare, situation. 


METHOD AND MATERIALS 


The instrument used was a standard six-channel ink-writing electroencephalograph 
manufactured by the Grass Instrument Company. Monopolar tracings were taken from 
the frontal, parietal and occipital regions but only the left occipital tracing was used for 
the quantitative frequency analysis. This method of analysis has been described in detail 
elsewhere (16). The technique was to count the number of waves per second, utilizing 
the standard ruled EEG paper, for a period of one hundred to six hundred seconds. 
The amount of record analyzed varied with the regularity and countability of a particular 
record. A complete wave was one which returned at least two-thirds of the way to the 
base line. Small superimposed waves were not counted, and a high frequency filter 
was generally used to eliminate much of the fast activity of muscle origin. Stretches of 
low-voltage fast (LVF) activity were also not counted, since this could not be done 
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accurately. An attempt was made to count consecutive double pages! of recording; if 
artifacts made this impossible, the next countable page was used. The distribution of 
frequencies per second was then expressed as a percentage of the total number of one- 
second intervals counted. This method yields the percentage distribution of waves or cy- 
cles per second (cps.), t.e., a frequency spectrum (Table 1). The arithmetic mean fre- 
quency was calculated from this frequency spectrum, and this represented the mean fre- 
quency of a given EEG record. For a particular subject, the mean frequencies obtained 


TABLE 1. FREQUENCY SPECTRUM OF SuBJECT B 
The first five dates are control days, during the next six days the subject was re- 
ceiving cortisone, the following two “ are additional control days. On July 28 the 
tracing was taken four hours after admunistration of 400 mg. of cortisone. 









































Distribution of frequencies 
Mean Blood Dose 
Date Cycles per second fre- sugar of, cor- 
(1954) LVF* quency | (mg./ | tisone 
July 12 1 6 44 40 9 | 9.50 77 
oi ae 8 49 41 2 9.63 85 
14 1 5 44 44 6 9.47 94 
15 2 50 38 8 9.46 108 
16 6 43 41 10 9.45 80 
July 17 4 3 32 47 14 9.25 96 200 
18t 200 
19 1 3 40 40 16 9.30 106 100 
20 3 15 46 30 6 9.73 80 100 
21 0 45 40 5 9.60 98 100 
22 4 57 39 9.65 120 100 
July 23 2 12 55 26 5 9.80 112 
26 1 9 56 32 2 9.75 — 
July 28 | 11 47 37 5 9.64 110 400 








* Low-voltage fast activity. 
t No data obtained. 


during the control periods were compared with the mean frequencies in records obtained 
under experimental conditions (Figs. 1 and 2). All records were also inspected grossly. 

The subjects were selected from the resident staff and medical student body at this 
hospital. They were all healthy young men, ranging in age from 22 to 36, free of obvious 
emotional, metabolic or endocrine disorders. To achieve maximum precision in the fre- 
quency analysis, only subjects whose EEG showed a well-developed, predominant alpha 
rhythm were asked to participate. Five control EEG tracings, taken on consecutive days 





1 Each double page represents twenty seconds. 
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Fig. 1. Mean EEG Frequencies of Subjects Receiving Cortisone Orally. 


and each about ten minutes long, were obtained from each subject.? All EEG tracings 
were taken during the day with the subjects awake. 

Five subjects (A through E) were then given cortisone orally, according to the follow- 
ing schedule. For the first two days each man took 100 mg. of cortisone twice a day. 
During the following four days he then took 50 mg. of cortisone twice daily. Thus, during 
a six-day period each subject took a total of 800 mg. of cortisone.* EEG tracings were 
made on most of these days. A varying number of follow-up records were then obtained, 
to observe any possible changes after the cortisone was discontinued. After these follow- 
up tracings, 3 of the 5 subjects took a single dose of 400 mg. of cortisone, followed in four 
hours by an EEG tracing. At the end of each EEG tracing a sample of venous blood 
was obtained and a blood sugar determination made. The Somogyi-Shaffer-Hartmann 
technique of precipitation was used, followed by the colorimetric Folin-Wu method of 
blood sugar determination. Also at each session the subject was queried as to his health, 
including questions about weight, appetite, mood, feelings of fatigue, and sleeping 
habits. The investigator conducting the analyses received the dateless, coded records 
in random order, so that he did not know which tracings represented pre-hormone con- 
trol data and which were taken during hormone administration. For these 5 subjects, a 
section representing one hundred seconds of each record was analyzed. 

Three other subjects (F, G, and H) received infusions of aqueous corticotropin‘; 
in 2, the infusions were approximately over a 6-hour period, and in 1 over a 43-hour 
period. The infusions consisted of 20 units of corticotropin (Wilson) in 500 cc. of normal 
saline and were administered intravenously at a relatively constant rate. This dose 
has been found to elicit an almost maximal adrenal response (17). Tracings were obtained 
approximately every hour during the infusion, and also before and after the infusion. 
The approximate times the tracings were taken can be easily determined by referring 





2 With 2 subjects, only four such control records were taken. 
3 Subject D took 100 mg. instead of 200 mg. on the first day, or a total of 700 mg. of 


cortisone. 
4 We wish to thank The Wilson Laboratories of Chicago for the donation of the corti- 


cotropin used in this study. 
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to Figure 2. Venous blood was drawn during the experiments and analyzed for blood 
sugar concentration. Subjects F and G then received intramuscular Purified Cortico- 
tropin-Gel (Wilson) for a period of a few days. This was given each morning and evening, 
and EEG tracings and blood samples were obtained on these days. Subject F received 
80 units the first day after the infusion, 80 units the second day, 40 units the third day, 
and 80 units on the fourth day for a total of 280 units of corticotropin. On the fifth day 
another tracing was taken, but no corticotropin was given at this time. Subject G re- 
ceived 40 units of corticotropin the first day following the infusion, 80 units on the 
second, third and fourth days, and 40 units on the fifth day, for a total of 320 units. 
Additional tracings were taken on the first, second, fourth and seventh days following 
the last day of corticotropin administration. The records of these 3 subjects were coded 
and analyzed in the same manner as those of the subjects taking cortisone. However, 
with these records, a section representing from two hundred to six hundred seconds was 
counted for each value shown in Figure 2. A brief record was also kept on the general 
health and mood of each of these 3 subjects. 


RESULTS 
Cortisone 


Gross visual inspection of the records revealed no differences between 
the electroencephalograms of the control and hormone periods. 

‘Table 1 shows the spectrum analysis of 1 of the subjects receiving cor- 
tisone. The detailed data on Subject B are presented, since they are con- 
sidered representative of the variations seen in the spectrum analyses of all 
the subjects. From Table 1 it may be seen that the subject had a dominant 
frequency of 9-10 cycles per second (eps.), and that this did not shift sig- 
nificantly with the administration of cortisone. Furthermore, there did not 
appear to be any relationship between the blood glucose level and the 
EEG frequency. The mean frequencies from Table 1 are plotted against 
time in Figure 1. 

















g 
GY 120} 
a 
o 
& USE START OF INFUSION 
3 Ho END OF INFUSION 
i ° 
w 
& 105 
a~ - 

i 100 geet OO, 
WwW 
Ww 95 
< 
& 90h 
Bey 

kee he ee Ee Od EB SN Ps TAY 

12345 02 46 8 10 2 4 6 8 2022 123456 (234567 

DAYS HOURS DAYS DAYS 
* CONTROL ACTH INFUSION "LM. ACTH CONTROL 


Fic. 2. Mean EEG Frequencies of Subjects Receiving Corticotropin Intravenously. 











844 STANFORD B. FRIEDMAN AND GEORGE L. ENGEL Volume 16 


It was felt that since no significant shifts were evident in the spectrum 
analyses, it would be most informative to compare the mean frequencies in 
the control days with the mean frequencies in the experimental days when 
the subjects were receiving cortisone. These mean frequencies are plotted 
in Figure 1. An average of the contrél means was also computed and com- 
pared with the average of the experimental means. These data are pre- 
sented in Table 2. The largest difference between the averages of the con- 
trol and experimental means is 0.19 eps. in Subject E. 


TABLE 2, AVERAGES OF THE MEAN FREQUENCIES OF RECORDS TAKEN DURING CONTROL 
PHRIODS COMPARED WITH THE AVERAGES OF THE MEAN FREQUENCIES OF 
RECORDS OBTAINED DURING CORTISONE ADMINISTRATION 


All averages were computed from the mean frequencies of five EEG records, except 
in Subject A who had only four control records and in Subject E who had only four 
experimental records. 























Control Cortisone 
Subject Cycles per second Cycles per second 
Range | Average Range Average 
A 9.30— 9.55 | 9.42 9.13— 9.57 9.32 
B 9.45- 9.63 9.50 9.25- 9.73 9.51 
C 10.20-10.40 10.30 10.01-10.37 10.20 
D 10.08-10.48 10.19 10.08-10.25 10.19 
E 10.58-11 .67 11.13 10.53-11.17 10.94 








Inspection of Figure 1 shows that the mean frequencies in the follow-up 
records did not vary significantly from the foregoing values, even though 
three of these records were taken four hours after administration of 400 
mg. of cortisone. Figure 1 also illustrates the minor day-to-day changes in 
the mean frequency, and that these changes are not modified by treatment 
with cortisone. 

It is of some interest that during the experiment Subject D felt ‘“anx- 
ious” and “raced up.” Subjects A and B felt that the cortisone might have 
made them slightly more irritable, and Subject C thought he might have 
been slightly depressed in mood. However, these last changes were slight 
and the subjects were not certain that they were beyond normal daily 
variations. Subject C gained approximately 2 pounds while taking corti- 
sone, and this was followed by a diuresis. Subject D gained approximately 
4 pounds during the experiment. 
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Corticotropin 


Spectrum analyses are not presented on the 3 subjects who received 
corticotropin because, as with the cortisone experiments, no consistent or 
major shifts in frequencies were noted. The mean frequency in each record 
is shown, plotted against time, in Figure 2. 

The five mean frequencies during the control days and the mean of the 
record taken just before the intravenous infusion was started were aver- 
aged for Subject F. The resulting value was 10.67 cps. (range, 10.47 to 
11.13). This compares with an average of 10.82 eps. (range, 10.70 to 11.00) 
for the seven means computed from the records taken during the infusion. 
The six means from the records taken when Subject F was receiving corti- 
cotropin intramuscularly averaged 10.42 eps. (range, 10.14 to 10.79). Dur- 
ing the last two days of intramuscular corticotropin administration this 
subject felt very ‘euphoric’ and “full of energy,” reaching a point where 
he had difficulty sleeping at night. For this reason the dosage of cortico- 
tropin was cut to 40 units on the third day. 

The six control records of Subject G, including the one taken just prior 
to the infusion, showed an average frequency of 10.01 eps. (range, 9.91 to 
10.18). The average for the seven records taken during the infusion was 
9.82 cps. (range, 9.69 to 9.93). The five records taken on the days this sub- 
ject was receiving corticotropin intramuscularly showed an average of 
9.95 eps. (range, 9.85 to 10.11). During this experiment Subject G gained 
a total of 6 pounds and showed some swelling of the knees. Within a few 
days after omitting corticotropin he returned to his normal weight and the 
swelling disappeared. 

In the five control records of Subject H the average frequency was 10.47 
eps. (range, 10.23 to 10.75). The average in the seven records taken during 
the infusion was 10.53 eps. (range, 10.34 to 10.70). 

Figure 2 shows that the mean frequencies in records taken after the three 
infusions and in the records of Subjects F and G following intramuscular 
corticotropin did not vary greatly from the other plotted values. It also 
shows the normal day-to-day variations in the EEG, and that these did 
not appear to change during administration of corticotropin. 


DISCUSSION 


The results obtained in normal non-hospitalized subjects indicate that 
cortisone and corticotropin, in the dosages given, do not induce changes 
measurable by our method of analysis. The changes in the mean frequen- 
cies after hormone administration do not seem any greater than the 
variations seen in the control tracings. These day-to-day variations may 
partially reflect actual changes in the cerebral cortical potentials, but to a 
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large extent they are due to the limitations in recording and analyzing 
these potentials. The lack of change in the EEG was associated in 3 cases 
with clinical signs of excess corticoid levels. This suggests that in normal, 
healthy adults cortisone and corticotropin do not significantly alter brain 
metabolism, as reflected by the EEG. This is in accord with the observa- 
tions of Sensenbach (18), who found that there were no significant changes 
in either cerebral blood flow or glucose utilization in patients treated with 
corticotropin and cortisone. Our results are in contrast to those observed 
following the use of agents which consistently influence cortical metabolism 
or function (1). 

The fact that many workers have reported EEG changes in patients dur- 
ing cortisone and corticotropin therapy is of some interest in view of our 
results. It may be that illness and hospitalization, as stressful processes, 
modify the response to corticotropin. Burns and associates (19) reported 
that patients pretreated with cortisone showed significantly greater im- 
pairment of glucose tolerance and greater resistance to insulin than did 
normal subjects similarly given cortisone. Glaser and associates (2) gave 
intravenous infusions of hydrocortisone to 2 normal subjects and noted 
slowing in the EEG tracing in 1. No explanation for this discrepancy is 
available, unless it represents the type of day-to-day variation we saw in 
our control records. 

SUMMARY 

1. Electroencephalographic tracings were obtained in 5 normal, non- 
hospitalized men during a control period and during six days while receiving 
cortisone orally. 

2. Three normal men received intravenous infusions of corticotropin, 
and 2 of them then received additional corticotropin by the intramuscular 
route. Electroencephalographic tracings were obtained at these times and 
during a previous control period. 

3. Tracings taken during the administration of cortisone or corticotropin 
did not differ from those obtained during the control period. 
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THE METABOLISM OF IODOTYROSINES. 


II. THE METABOLISM OF MONO- AND DI-IODO- 
TYROSINE IN CERTAIN PATIENTS WITH 
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AND A. A. H. KASSENAAR, Pu.D. 


The Department of Clinical Endocrinology and Metabolism, 
Academisch Ziekenhuis, Leiden, Hollandt 


HEN [I-labeled dl-di-iodotyrosine (T.*) is injected intravenously 

into patients with treated myxedema (1) or into normal subjects 
(2), labeled iodine which appears in the urine is almost entirely inorganic 
iodide. Only a small fraction of the administered T.* escapes deiodination. 
I'5!_labeled /-mono-iodotyrosine (T,*) is similarly deiodinated; but in the 
case of labeled d-mono-iodotyrosine, a large fraction appears unchanged in 
the urine. 

After ingestion or injection of I'*!, very little (3) if any (4, 5) labeled free 
mono- or di-iodotyrosine appears in the serum. Recently both labeled 
mono- and di-iodotyrosine were detected in large amounts in the serum of 
a patient with hypothyroidism and familial goiter (6). One possible ex- 
planation for this unusual finding was that degradation of these substances 
might be defective. The studies reported here concern the fate of I’! and 
of labeled mono- and di-iodotyrosine in 3 patients with hypothyroidism 
and goiter, and in 5 euthyroid relatives of one of these. 


PATIENTS AND METHODS 


Measurements of uptake and release of labeled iodine by the thyroid in 
vivo were made with a shielded Geiger-Miiller tube at 10 cm., or an un- 
shielded Geiger-Miiller tube at 30 cm., or both. A correction was made for 
radioactivity recorded over the thigh. 

Kight patients were studied. Three of these, Patients A, B and C, had 
congenital goiter with hypothyroidism. Patients A and B were brothers. 
The remaining 5 patients were relatives of Patient C. Brief case reports 
follow: 


Patient A, a man aged 27, was the subject of a previous report (6). Goiter was noticed 
at birth and had slowly increased in size in spite of intermittent therapy with desiccated 
thyroid. The goiter was removed surgically a few months before the studies reported 
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here, and his preoperative hypothyroid state was corrected by administration of 0.1 
Gm. of desiccated thyroid daily. 

Patient B, aged 25, was the brother of Patient A. Although goiter was noticed soon 
after birth, he received no thyroid medication until he was 6 years of age. In spite of 
medication, the gland increased slowly until admission, at which time compression of the 
trachea was demonstrable by x-ray. Mental and physical development were retarded. 
At the time of study, his mental age was approximately 4 years. His height was 161 cm. 
and weight 50 Kg. A total thyroidectomy was performed in the course of the studies with 
I'3! which are reported here. Posteperatively he was given desiccated thyroid. His course 
in the hospital and subsequently was uneventful. 

Patient C, aged 12, was one of the two daughters of Patient M; (whose case abstract 
follows). Enlargement of the thyroid was noticed soon after birth. Both physical and 
mental development were retarded. Mental age was approximately that of a 4-year-old 
child. She had never received thyroid medication. At the time of examination her height 
was 119 cm., and weight 28.9 Kg. The skin was loose and dry. The thyroid was multi- 
nodular and estimated to be ten times the normal size. The concentration of protein- 
bound iodine in the serum was 2.3 wg. per 100 ml. 

Patient My, aged 43, was the mother of Patient C. Enlargement of the thyroid was 
first noticed at age 20. She had a subtotal thyroidectomy at age 27 for progressive 
thyroid enlargement, but recurrent growth of the gland was apparent soon thereafter. 
She was seen at the clinic for obesity (109 Kg.). Apart from this, and a firm, symmetrical- 
ly enlarged thyroid of about five times the normal size, no abnormalities were found. 
The concentration of serum protein-bound iodine was 5.1 wg. per 100 ml. ; 

Patient 8, aged 20, was the sister of Patient C and the daughter of Patient M,. Early 
growth and development were normal. At the time of examination, she was entirely nor- 
mal except for a moderately firm enlargement of the thyroid gland to about twice normal 
size. 

Patient Me, aged 51, was a sister of Patient M,. Six years previously many of the 

‘signs and symptoms of Graves’ disease had developed, including sweating, weight loss 
and tremor. She was treated with thiouracil on several occasions—each time success- 
fully, but with relapse when medication was stopped. Significant enlargement of the 
thyroid had been first observed nine months previously. Four months before the studies 
reported here, she was found to be thyrotoxic, with a basal metabolic rate of +95 per 
cent. After preparation with iodine, an uneventful thyroidectomy was performed. When 
she was first seen at this clinic, at the time of the present studies, she was in a euthyroid 
state and was entirely free of symptoms. There were a few palpable thyroid remnants 
in the neck. The concentration of protein-bound iodine in the serum was 6.3 wg. per 100 
ml. 

Patient M3, aged 55, was a sister of Patient M;. She was said to have had a goiter at 
age 16, but this had disappeared at age 21. She had no symptoms or signs suggesting 
thyroid disease. The protein-bound iodine concentration in the serum was 6.5 ug. per 100 
ml. One of her 4 children had died of scarlatina and another had died at the age of 9 on 
the day before a scheduled thyroidectomy for ‘“‘Basedow’s disease.” A third child had 
asthma but no goiter. The fourth was Patient K (next abstract). 

Patient K, aged 33, was the daughter of Patient Ms, and first cousin of Patient C. 
Goiter was first observed at age 14. This was removed surgically at age 20, but was again 
found at age 25. She had taken no thyroid medication. She had 2 children. One was said 
to be mentally defective, but with normal growth and no goiter. At the time of examina- 
tion she was euthyroid. The thyroid gland was symmetrically enlarged to about four 
times normal size. 
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Preparation of I''-labeled mono- and di-iodotyrosine (T;* and T:*) and methods of 
chromatographic analysis have been described previously (2). In addition to analysis in 
the butanol-acetic acid (B-Ac) solvent system, chromatographic separation of many 
samples was also made in a butanol-dioxane-ammonia (BDA) system (7). 

Correspondence of zones of labeled iodine between the two solvent systems was deter- 
mined by elution of zones from chromatograms from one solvent system for chromato- 
graphic separation in the other. The samples, with appropriate carriers of iodide, T;, T», 
thyroxine, and tri-iodothyronine, were applied along a line 10 to 14 em. in length on 
Whatman #3 chromatography paper. A control strip, with carriers only, was run in 
parallel. A narrow strip was cut from the paper, stained with diazotized sulfanilic acid 
and palladium chloride, and the zones of labeled iodine identified. Corresponding zones 
from the unstained paper were cut out and ground in a mortar with a few milliliters of 
ethanol made alkaline with ammonia. The ethanol-ammonia was extracted from the 
paper in a Buchner funnel and evaporated to small volume in an air-stream before reap- 
plying to chromatography paper for separation in the other solvent system. 

Identification of the components from the chromatograms was attempted by chromat- 
ographiec separations, using as carrier 4-hydroxy-3,5-diiodophenyllactic acid (gener- 
ously supplied by Dr. Winton Tong) and 4-hydroxy-3,5-diiodophenylpyruvic acid, pre- 
pared by the method of Tong, Taurog and Chaikoff (8). 

A few specimens of urine and eluates of zones from chromatograms were heated for 
half an hour with half volumes of normal HCl at 60° C., and extracted with n-butanol. 
Pooled extracts were neutralized with ammonia, dried in an air-stream, taken up with a 
few drops of ethanol-ammonia, and applied to chromatography paper. Control samples 
were run without addition of HCl. 

Two methods of charting the data from the chromatograms were employed. When it 
was of interest to compare the fractions of the administered I, T,*, or T.*, or their 
derivatives which appeared in the urine in various serial collection periods, the excretory 
pattern was expressed as a percentage of the dose appearing in each centimeter zone of 
the corresponding chromatogram. This was calculated by multipying the percentage of 
the administered dose appearing in the urine for the collection period by the fraction of 
the total number of counts recovered from the paper in each centimeter of the chromato- 
gram. When quantitative comparison of components was not of interest, the observed 


counting rates were plotted. 


RESULTS 


A. In vivo observations after I'*! 

After oral administration of I"! to Patients A, B and C, labeled iodine 
accumulated rapidly in the thyroid gland. The uptake curve for Patient A 
has been shown elsewhere (6). The curve for Patient B was entirely similar, 
except that the experiment was interrupted at maximum uptake by the 
administration of potassium thiocyanate. No material change in the uptake 
curve resulted. Administration of thiocyanate to Patient C at the height of 
the uptake also failed to cause a release of the accumulated labeled iodine 
from the gland. In a subsequent experiment, I'*! was given to Patient C 
and retention of labeled iodine observed for a longer period of time. The 
resulting curve appears in Figure 1. The maximum observed retention oc- 
curred in less than two hours at 68.5 per cent of the administered dose. The 
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retained labeled iodine began to leave the gland rapidly at first, and then 
more slowly. The curve was entirely comparable to that obtained from Pa- 
tient A. In Figure 1 is also shown the thyroidal uptake curve for patient 
M, after oral administration of I". Maximum uptake was reached between 
the eighth and twenty-fourth hour. There was no rapid phase of release, 
as was shown by her daughter (Patient C) and by Patient A. The other 
relatives of patient C were not available for comparable studies. 


B. Chromatographic studies of serum and urine after I"! 


Observations on the serum of Patient A after oral administration of I'*! 
have been reported elsewhere (6). Only limited observations were made on 
the urine of Patient C after administration of I"*', but insofar as they were 
carried out, the results corresponded closely to those obtained on Patient 
B. 

The distribution of labeled iodine among the various zones from chro- 
matograms of blood and urine specimens from Patient B are shown in 
Figure 2. Almost all the labeled iodine in the butanol-acetic acid chromato- 
gram (B-Ac) of the 0-2 hour urine specimen was present as iodide, but in 
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Fig. 1. Thyroidal uptake and release of labeled iodine by a patient with congenital 
goiter and hypothyroidism (Patient C) and her euthyroid goitrous mother (Patient M:) 
after oral administration of I'*!, 
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the 4-8 hour specimen there was a major zone of labeled iodine between 
the origin and the iodide zone, and another which ran with the latter por- 
tion of the zone corresponding to triiodothyronine (T;)-thyroxine (T,) and 
just beyond it. In addition, there was labeled iodine in zones correspond- 
ing to T; and T,. In the butanol-dioxane-ammonia chromatograms (BDA) 
no labeled iodine corresponded to T; or T,. There was a peak which de- 
veloped between the origin and the T,; zone, and another near, and at the 
iodide zone. Corresponding zones of labeled iodine were present in the 
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Fig. 2. Chromatograms of urine and serum obtained from Patient B after oral ad- 
ministration of I'**, A butanol-acetic acid solvent system was employed for those on the 
left, and a butanol-dioxane-ammonia solvent system for those on the right. The abscissa 
is in centimeters from the origin. The ordinate is net counts observed in each centimeter 
of the chromatogram. The arrows are at the solvent fronts: I =iodide; T; = monoiodotyro- 
sine; T,=di-iodotyrosine; T;=tri-iodothyronine; T,=thyroxine. The positions of the 
designated zones were obtained by staining of carriers added to the specimen prior to 
application to the chromatography paper. 
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chromatograms of the serum at eight hours, except that the early zone in 
the B-Ac system was not prominently displayed. 

Experiments to define the correspondence of zones of labeled iodine in 
the two solvent systems are illustrated in Figures 3 and 4. These studies 
were made on the 4-8 hour urine specimens of Patient B after administra- 
tion of I'*!. In the experiment of Figure 3, a butanol extract of approx- 
imately 20 ml. of urine was prepared, applied to paper, and run in the 
B-Ac system. Zones corresponding to the slow and fast running zones in 
this system were cut from the paper as shown in the figure. These were 
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Fig. 3. Chromatogram of elution experiments on urine from Patient B. The parent 
chromatogram, No. 1, was cut and eluted as designated by “‘x” and ‘“‘y” for repeated 
chromatography in a different solvent system. Daughter chromatograms were re-eluted 
for chromatography in the original solvent system. Nos. 1, 4 and 5 are in the butanol- 
acetic acid system, and Nos. 2 and 8 are in the butanol-dioxane-ammonia system. 
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designated “‘x’”’ and “‘y.” In the BDA system, the labeled iodine from zone 
‘x’? was found to run between the origin and T,. When this zone was re- 
eluted and re-applied for chromatography in B-Ac, the labeled iodine ran 
in a zone corresponding closely to ‘‘x’”’ in the parent chromatogram. The 
labeled iodine eluted from zone ‘‘y” ran in the BDA system to a position 
corresponding closely to, but not identical with iodide. The chromatogram 
of the re-eluate of zone “‘y” disclosed labeled iodine back at the position 
near the T;-T, zone of the parent chromatogram. The components of 
zones ‘‘x’”’ and “‘y’” were stable and unaltered through two elutions and 
separations. In chromatograms of eluate “y’’ in the BDA solvent system, 
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Fig. 4. Elution experiment from a chromatogram of urine of Patient B, initially 
prepared in the butanol-dioxane-ammonia solvent system. The parent chromatogram 
was eluted from 4 zones as designated. The 4 daughter chromatograms were prepared 
in a butanol-acetic acid system. 
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there was regularly observed a small zone of labeled iodine near, but not 
identical with the T, zone. When chromatograms of eluate ‘“‘y’”’ were pre- 
pared in the BDA system with a small amount of 4-hydroxy-3,5-diiodo- 
phenyllactic acid as carrier, the carrier was found in a zone corresponding 
to the small band of labeled iodine near the T; zone. In the B-Ac system the 
carrier ran with the zone of labeled iodine which appeared with, and just 
beyond the T;-T, zone. 4-Hydroxy-3,5-diiodophenylpyruvic acid did not 
correspond in its chromatographic characteristics to any of the zones of 
labeled iodine observed in these chromatograms. 

A chromatogram of the same urine specimen was prepared in the BDA 
system and eluted from four positions as shown in Figure 4. The first, 
a, corresponded to the zone near the origin; the second, b, to T:; the third, 
c, to T,; and fourth, d, to the labeled iodine which appeared with, and 
near the iodide zone. Chromatography of the eluates was in the B-Ac 
system. Eluate ‘‘a’’ took a position between the origin and the iodide zone. 
Eluate ‘‘b”’ was found between the origin and the iodide zone, and also in 
a zone corresponding to T». Eluate ‘“‘c’”’ was found almost entirely with T). 
Eluate ‘‘d’”’ proved to be a mixture of two major components. In the B- 
Ac systém, this zone resolved into a peak corresponding to iodide, and 
another which took a position at the end of, and just beyond the T;-T, 
zone. 

Patient M,, the mother of Patient C, was given a tracer dose of ['*! 
orally. All urine was collected fractionally for the next eight hours. Only 

. labeled inorganic iodide was found in chromatograms of these urine speci- 
mens. 


C. Studies with labeled dl-mono-iodotyrosine 


Patients A, B and C were each given labeled di-mono-iodotyrosine intra- 
venously. All urine was collected between 0-1 hour, 1-2 hours, and 2-4 
hours. The excretory patterns of labeled iodine corresponding to these col- 
lection periods from Patients A and B, are shown in Figure 5. Chromato- 
grams of the 2-4 hour urine specimen of Patient C in both B-Ac and BDA 
systems are shown in Figure 11. Four zones of labeled iodine were regu- 
larly observed in the B-Ac chromatograms. A zone of labeled iodine was 
found between the origin and the iodide region, another near the end and 
beyond the T;-T, zone, and others corresponding to iodide and T;. 

The percentage of the labeled iodine corresponding to each recognizable 
zone, expressed as a percentage of the total labeled iodine recovered from 
the chromatogram, appears in Table 1. There was a fall with time in the 
fraction of the labeled iodine which was present as T;, and a rising relative 
concentration of the labeled iodine in the zone near the origin. 

The 3 patients excreted labeled iodine almost entirely in organic form. 











856 STANBURY, MEIJER AND KASSENAAR Volume 16 


The amount of inorganic iodide excreted during four hours was slightly 
more than that contaminating the administered dose of labeled T,*. The 
T,* was purified by elution prior to administration. By chromatographic 
assay it was more than 97 per cent T,* and less than 3 per cent iodine. 
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Fie. 5. Chromatogram of urine specimens from Patients A and B after intravenous 
administration of I'*'-labeled dl-mono-iodotyrosine. The ordinate scale has been adjusted 
to show the percentage of the administered dose which was excreted during the collection 
period in the various components as shown by the chromatogram. 


During the first four hours, Patients A, B and C excreted respectively 
4.6, 4.9 and 6.1 per cent of the administered labeled iodine as iodide. 

The disposal rate of dl-T,* was similar to that in 3 normal subjects (2). 
At the end of four hours 44.5, 42.4 and 63.6 per cent of the administered 
labeled iodine had appeared in the urine. In 3 normal persons, the corres- 
ponding excretion in the urine was 50.6, 57.5 and 50.3 per cent. 
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D. Studies with labeled dl-di-iodotyrosine 


Patients A, B and C were given intravenous injections of T,*. Serial col- 
lections of urine were made during the following twenty-four hours. 
Patients A and B had been thyroidectomized. Patient C was premedicated 
for two days with 0.5 Gm. of potassium iodide twice daily and was given 
another 0.5 Gm. shortly before the injection. The quantitative results are 
listed in Table 2. The fraction of the administered dose of labeled iodine 


TABLE 1. THE EXCRETORY PATTERN OF LABELED MONO-IODOTYROSINE (T,*) AFTER IN- 
TRAVENOUS ADMINISTRATION OF LABELED dI-MONO-IODOTYROSINE TO 3 
PATIENTS WITH CONGENITAL HYPOTHYROIDISM 


The values shown are percentages of the total number of counts recovered from the 
corresponding chromatogram, ‘‘x”’ refers to a zone of labeled iodine near the origin 
and “‘y” to one near, but not identical to that corresponding to thyroxine and tri- 
iodothyronine (see text). 














Per cent recovered labeled 
: Collection Per cent dose iodine present as: 
Patient period, hours | Pe? collection 
period bby? tg Ti ty??? 
A 0-1 17.81 5.0 9.8 46.2 18.9 
1-2 9.75 22.9 9.0 32.9 20.3 
2-4 17.3 24.3 11.4 19.6 24.1 
B 0-1 15.9 11.3 11.5 49.6 18.0 
1-2 7.9 1 pe SB 26.5 17.6 
2-4 18.6 32.4 10.5 19.4 25.6 
C 0-1 30.4 8.1 11.9 46.9 15.3 
1-2 15.0 17.1 3 30.2 20.4 
2-4 18.2 31.6 7.6 18.3 18.6 














which appeared in the urine as iodide in the 24-hour period was less than 
the fraction of the dose which was present as iodide in the injection solu- 
tion. Almost all of the labeled iodine in the urine was present as T,*. In 
later collections, the amount of iodide relative to T,* increased, presumably 
because the disposal rate of T.* was faster than that for iodide. 

The cumulative excretion of T,* for the 3 patients is seen in Figure 6. 
The curves represent the percentage of the administered T.* which was re- 
covered in the urine as T,*. The injected T.* was not entirely accounted 
for at the end of twenty-four hours. 

Chromatograms from the collected urines of Patients A, B and C are 
charted in Figures 7 and 8. Both B-Ac and BDA chromatograms are 
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shown for Patient A, and the B-Ac chromatograms for Patients B and C. 
The charts illustrate the preponderance of T’,* in the urine. In later collec- 
tion periods, a significant zone of labeled iodine developed with, and just 
beyond the T;-T, zone in the B-Ac chromatograms. 

A comparison of the renal disposal of T,* and of iodide is shown in Fig- 
ure 9. The closed circles are plotted from Table 2 for Patient B. The open 
circles are from a later experiment when I'*! was injected intravenously. 
At the time of both experiments, the patient had had a thyroidectomy and 
was receiving desiccated thyroid. Serum concentrations indicated that the 
initial volume of distribution of T.* was smaller than that of labeled 
iodide. The disposal curve was steeper after the first hour. 
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Fig. 6. Cumulative urinary excretion of intravenously administered labeled dl-di- 
iodotyrosine. The ordinate is the percentage of administered T,* which appeared in the 


urine as T2*. 


Data obtained after injection of T,* into 5 close relatives of Patient C 
appear in Table 3. For purposes of comparison, excretion values for Pa- 
tients A, B and C for the first four hours from Table 2 are recapitulated. 
Both the mother (Patient M;) and the sister (Patient 8) of Patient C 
were each subjects for 2 experiments. The labeled iodine which appeared 
in the urine proved to be largely in the form of iodide. However, when the 
quantitative results were compared with those obtained in 16 experiments 
on 15 euthyroid patients in Table 1 of the preceding paper of this series 
(2), certain differences were noted. In general, in each urine collection pe- 
riod, the fraction of the administered T.* which was excreted as T.* was 
larger among the relatives of Patient C than in the control group. There 
were 2 exceptions. 

In 2 experiments a glycosuric diabetic subject of the control group con- 
sistently excreted a larger fraction of the administered dose of T.* as T.* 
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than did any other of the control patients. The cousin of Patient C ex- 
creted no more T,* than did members of the normal group. The mother, 
sister and two aunts of Patient C consistently excreted a larger fraction of 
the labeled T,* as T,* than did any other patient, except the diabetic. 

A statistical analysis was performed in order to compare the subjects 
of Table 1 of the preceding paper of this series (2) with the relatives of 


TaBLE 2, URINARY EXCRETION OF LABELED IODIDE AND LABELED DI-IODOTYROSINE (T2*) 
AFTER INTRAVENOUS INJECTION OF LABELED DI-IODOTYROSINE INTO 3 SUBJECTS 
WITH CONGENITAL HYPOTHYROIDISM 

The goiter of Patients A and B had been removed. Patient C was premedicated with 
potassium iodide. 

















% In- Q% In- 

Collec- | o T,* in % EP in| jected | %T%in| jected 

Patient tion injected % Dose urine as dose urine as | T,* in 
period, material excreted iodide | in urine T.* urine 

hours as iodide as T.* 

A 0-1 85.2 31.0 3.89 1.2 95.0 34.5 
° 1-2 16.4 5.63 9 93.2 1z.9 
2-3 10.7 8.55 9 88.9 11.1 

3-4 6.7 12.2 .8 86.6 6.8 

4-73 7.2 

4-21 11.9 31.9 3.8 66.2 7.9 

21-24 1.9 59.3 1.3 20.2 0.4 

85.8 8.9 78.6 

B 0-1 88.8 29.4 5.8 i SP 94.2 31.4 
1-2 15.2 5.0 .8 92.5 15.9 

2-4 17.2 14.4 2.5 74.6 14.6 

4-8 12.3 1226 1.4 72.4 10.1 

8-16 6.0 25.8 1.5 60.2 4.0 

16-24 5.0 40.0 2.0 37.0 2.1 
85.1 9.9 78.16 

Cc 0-1 92.2 20.5 2.3 0.5 97.7 2.7 
1-2 16.6 4.2 0.7 95.8 17.2 

2-4 47:37 11.9 2.1 77.4 14.9 

4-8 11.9 18.6 2.2 72.4 9.3 

8-13 5.5 41.0 1.8 48.8 2.4 
13-21 2.6 67.1 1.8 21.2 . 60 
21-24 HY 67.1 0.5 12.5 10 

75.6 9.6 66.2 
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Patient C. Since 2 studies 


STANBURY, MEIJER AND KASSENAAR 





Volume 16 


were made on each of 2 of the relatives and 2 on 


the diabetic subject, the analysis would have been weighted unfairly if all 
the data had been used. Accordingly, both sets of values for the diabetic 
subject of the control series were used, and the higher sets of values for 
Patients M, and S were discarded. Incremental rather than cumulative 
values were used for comparisons of the three collection periods. With 
these restrictions, the differences by ‘‘t’” test between the control group 
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Fia. 7. Chromatograms of urine specimens of Patient A after administration of labeled 
dl-di-iodotyrosine. The chromatograms on the left were obtained from a butanol-acetic 
acid solvent system; those on the right from a butanol-dioxane-ammonia system. Con- 
struction of the charts is as in Figure 5. 
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and the relatives of patient C was significant (P <.01) for the 0-1 hour 
collection period and for the second-hour period (P <0.05), but not for the 
2-4 hour period (P <0.2). If mean values were accepted for the experi- 
ments on Patients M;, and §, then the differences for all periods were sig- 
nificant (P <0.01). 
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Fic. 8. Chromatograms of urine specimens of Patients B and C after administration 
of labeled di-iodotyrosine. All were obtained by chromatography in a butanol-acetic 
acid solvent system. Construction of charts is as in Figure 5. 
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E. Hydrolysis experiments - 


A band of labeled iodine was regularly observed between the origin and - 
the iodide zone of B-Ac chromatograms from the urine of Patients B and 
C, after administration either of I'*! or of T,*. It was also seen in the urine 
of Patient A after administration of T,*, but no urine studies were carried 
out on this patient following I'*". Urine specimens displaying this band 
after administration of T,* and I'*" were gently hydrolyzed in HCl. The 
results are illustrated in Figures 10 and 11. The zone of labeled iodine near 
the origin disappeared and emerged almost quantitatively in the T, posi- 


TaBLE 3. THE URINARY EXCRETION OF I['*!-LABELED dl-DI-IODOTYROSINE (T2*) AFTER 
INTRAVENOUS ADMINISTRATION TO 3 PATIENTS WITH CONGENITAL HYPOTHYROID- 
1sM (Patients A, B AND C) AND TO 5 EUTHYROID RELATIVES OF PaTIENT C 























i A % Labeled iodine in urine | Cumulative % admin’d 
Carrier % Dans peapsted eens as T:* T* excreted as T:* 
% Dose 
Patient Tt T: 

eee (ug.) Collection period, hours Collection period, hours Collection period, hours 

0-1 1-2 2-4 0-1 1-2 2-4 0-1 0-2 0-4 

A 85.2 156 31.0 16.4 17.4 95.0 93.2 88.9 34.5 52.4 70.3 

B 88.8 70 29.4 15.2 17.2 94.2 92.5 74.6 31.4 47.3 62.9 
Cc 92.2 156 20.5 16.6 17.7 97.7 95.8 77.4 21.7 38.9 53.6 
M: (a)t 88.4 96 16.45 12.0 16.7 19.8 15.3 5.35 3.68 5.67 6.77 
Mi: (b) 80.4 500 18.3 8.65 9.29 25.2 13.1 7.92 5.73 7.14 8.05 
8 (a) 83.8 95 17.7 9.2 4.7 25.3 15.6 10.7 5.35 7.06 7.66 
8 (b) 99.0 45 21.2 10.5 9.5 32.6 19.9 20.0 6.90 8.99 10.9 
M: 97.4 108 14.8 7.74 9.26 21.2 10.2 5.01 3.24 3.85 4.53 
Ms 97.2 107 19.3 6.87 11.5 28.6 15.4 7.56 5.68 7.98 8.65 
K 97.6 107 14.1 6.25 7.72 13.5 7.72 4.42 1.94 2.37 2.72 

















t Part of one urine collection lost. 


tion. There was also a slight increase in the zone of labeled iodine near the 
T;-T, zone in the B-Ac solvent system. Treatment with HCl also resulted 
in a slight reduction in the amount of labeled iodine in the iodide zone. 
The findings were the same whether whole urine or the eluate of the 
labeled-iodine zone near the origin was used, or whether the chromato- 
grams were prepared in the B-Ac or the BDA solvent systems. 


DISCUSSION 


The curve of uptake and release of I'*' by the thyroid of Patient C was 
in all respects similar to that in Patient A (6). After an initial rapid uptake 
to a high level there was a phase of rapid release, which gave way to a 
slower release rate after two to three days. The uptake curve after adminis- 
tration of I'*! to Patient M,, the mother of Patient C, was normal. 

After administration of I'*! to Patients B and C, several iodinated com- 
ponents appeared in the urine. Three of these were iodide, mono-iodotyro- 
sine and di-iodotyrosine. With time, the concentration of iodide fell, but 
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that of T,* and T,* increased during the early hours after administration. 
Usually T.* was present in smaller amounts than T,*, but the concentra- 
tions were not very different. However, the same concentration of labeled 
iodine in the T, and T, fractions represents the formation of twice as 
much T,* as T,*. The difference in production rates between T,* and T.* 
was emphasized by the hydrolysis experiments, which showed that the 
early prominent zone of labeled iodine in the chromatograms was com- 
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Fie. 9. Appearance of labeled iodine in the urine in two experiments on Patient B. 
The dashed curve was obtained after intravenous administration of I''. The solid curve 
was obtained after intravenous administration of labeled di-iodotyrosine. The ordinate 
is a logarithmic plot of the percentage of the administered dose in the urine during each 
successive collection period. Points are plotted at the mid-point of each collection period. 


posed almost entirely of a conjugation product of T,. These findings sug- 
gest that the major secretion product of these glands was niono-iodotyro- 
sine. 

Hydrolysis of the component of labeled iodine near the origin of the 
chromatogram (zone ‘‘x’’) into mono-iodotyrosine, and to a slight extent 
into the component with the solubility characteristics of zone “‘y’”’ in Fig- 
ure 3, indicated that ‘‘x” is a conjugate of mono-iodotyrosine and of some 
substance which when hydrolyzed has some of the chromatographic char- 
acteristics of component “‘y.’”’ The close similarity in the behavior of com- 
ponent ‘‘x” and the labeled iodine from the zone which appeared between 
the origin and the iodide band after injection of labeled mono-iodotyrosine 
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indicates that these components are identical. The identity of component 
‘‘y” remains undisclosed, but it is an element of some moment, because 
large amounts of a component with similar chromatographic properties 
were also detected in serum and urine after injection of T,. In addition, 
after injection of T., a compound with similar chromatographic charac- 
teristics was found. 
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Fic. 10. Hydrolysis experiment on urine specimen obtained from Patient B after 
administration of I'**, Butanol extracts from the same quantity of urine were applied 
to the chromatography paper. One of the specimens was gently treated with HCl as 
described in the text. Note the disappearance after treatment with HCl of the zone of 
labeled iodine near the origin, and the emergence of the labeled iodine in the mono- 
iodotyrosine zone. 


In contrast to normal subjects, Patients A, B and C excreted very little 
labeled inorganic iodide after injection of dl-T,*. There was, however, a 
slight excess of labeled iodide over that present in the injection solution. 
Evidently deiodination occurred to a slight degree. Almost all of the in- 
jected T,* appeared in the urine either as T,* or as components which took 
positions in the B-Ac chromatograms corresponding to zones “‘x’’ and 
“vy.” These components increased in relative prominence in successive 
urine specimens, and were relatively more prominent in the ee 
of these patients than in the normal subjects. 

Although the labeled substances which appeared in the uriné, other than 
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iodide and T,, after administration of T,* were not identified chemically, 
the presence of these components is of interest, in that it indicates that 
these 3 patients were able to exert metabolic action on the T,* apart from 
deiodination. This suggests, but does not prove, that failure of deiodination 
itself, rather than failure of some metabolic event prior to deiodination, 
was defective in these patients. 

Observations in Patients A, B and C with dl-T,* were not repeated with 
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Fig. 11. Hydrolysis experiment on urine specimen obtained from Patient B after intra- 
venous administration of labeled dl-mono-iodotyrosine. Butanol-acetic acid extracts 
from the same quantity of urine were applied to chromatography paper. The top and 
middle chromatograms were obtained from a butanol-acetic acid*solvent system. The 
bottom chart was from a butanol-dioxane-ammonia chromatogram. The urine specimen 
for the middle chart was gently hydrolyzed with HCl before extraction. Note the dis- 
appearance of the labeled iodine near the origin, and its emergence at the mono-iodo- 
tyrosine zone. 
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l-T,*. Although the fraction of the dose which appeared in the urine within 
the first four hours was comparable to that in 3 normal subjects, a much 
smaller fraction was present as inorganic iodide. Even if the assumption 
be made that all the labeled iodide in the urine derived only from deiodi- 
nation of /-T,* (assuming that /- and d- forms were equally present in the 
preparation used), then it can be calculated that over the first four hours 
only 9.2, 9.8 and 12.2 per cent of the administered dose of /-T,* appeared 
in the urine as inorganic iodide. One of 2 normal subjects (7) who received 
I-T,* excreted 19.1 per cent of the administered dose as inorganic iodide 
within four hours, and the other excreted 17.0 per cent of the dose as iodide 
in only two hours. Thus Patients A, B and C exhibited defective deiodina- 
tion of |-T,*, even though this was not shown directly with a preparation 
of L-T;*. 

Patients A, B and C were unable to deiodinate di-iodotyrosine. During 
twenty-four hours after injection no labeled iodide appeared in the urine of 
these patients other than that which could be attributed to the contami- 
nating labeled iodide in the injection fluid. Most of the injected T.* was 
excreted unchanged as T.*, but within a few hours after injection a com- 
ponent began to appear in the urine which had a chromatographic mo- 
bility in the B-Ac system similar to, but not identical with that of thyrox- 
ine. The failure of major conjugated components to appear after injection 
of T; was surprising, in view of the prominent unidentified components 
which appeared in these same patients after administration of T,*. 

Five euthyroid relatives of Patient C deiodinated dl-T.*, but a larger 
fraction of the administered T,* was excreted unchanged than in 15 other 
patients studied simultaneously but previously reported (2). Only a glyco- 
suric diabetic patient excreted as much unchanged T,* as did the relatives 
of Patient C. Only the cousin of Patient C excreted fractions of the in- 
jected T.* which were comparable to those of the normal group. The sister 
and mother of Patient C excreted more unchanged T,* than did the 2 
aunts. 

It seems reasonable to assume that the appearance of unaltered T,* in 
the urine of Patients A, B and C was a reflection of the failure of all organ 
systems to deiodinate T,*. If this assumption be valid, then it would apply 
to the thyroid gland. Roche and his colleagues (9) have suggested that 
mono- and di-iodotyrosine are deiodinated within the thyroid gland when 
they have been freed in the process of mobilization of thyroxine and tri- 
iodothyronine from thyroglobulin. They thereby escape secretion into the 
blood. Failure of deiodination, therefore, would lead to the appearance of 
T, and T; in the blood, and also in the urine if deiodination also failed to 
occur elsewhere. In these terms the unusually rapid uptake and turnover 
of I'*! by the thyroid glands of Patients A, B and C can be understood. 
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Continuous loss of hormone and hormone precursors both from the gland 
and from the body would result in a hyperplastic gland devoted to rapid 
synthesis and secretion of the earliest metabolites in the synthetic chain 
of thyroid hormone. 

It is possible that the thyroid glands of the relatives of Patient C were 
secreting T, and T; into the blood, but because iodide could be recouped 
after deiodination in the periphery a state of iodine deprivation did not 
develop. This concept is consistent with the failure to find detectable T,* 
and T,* in the urine or serum of Patient M, after administration of [*, 
for the gland, not being under the stimulus of severe iodine depletion, 
would secrete far less T,* and T,* than the glands of Patients A, B and C. 
Since these substances, even when present, are quickly dispersed, their 
concentration in the serum might be so low as to escape detection. Thus 
the findings are not inconsistent with abnormally limited capacity of the 
thyroid glands of the relatives of Patient C to deiodinate T,* and T.*. 


CONCLUSIONS 


1. Iodinated components appearing in the serum and urine of 3 patients 
with familial goiter and hypothyroidism have been observed after adminis- 
tration of I'*! and I'*-labeled mono- and di-iodotyrosine. 

2. After administration of I'*!, iabeled mono- and di-iodotyrosine and at 
least two other unidentified components appeared in serum and urine. 
One of the unidentified components yielded mono-iodotyrosine upon hy- 
drolysis. 

3. Intravenously administered dl-mono-iodotyrosine was excreted in the 
urine either unchanged or as unidentified substances. One of the latter 
yielded mono-iodotyrosine upon hydrolysis. A small fraction of the in- 
jected labeled mono-iodotyrosine was deiodinated. 

4. Intravenously administered I'*!-labeled dl-di-iodotyrosine was ex- 
creted in the urine almost entirely unchanged. There was no evidence for 
any deiodination. A small portion of the injected di-iodotyrosine was not 
accounted for at the end of twenty-four hours. 

5. Five euthyroid relatives (4 with goiter) of one of the patients with 
congenital goiter and hypothyroidism were studied after administration 
of I'*!-labeled dl-di-iodotyrosine. Although these patients deiodinated di- 
iodotyrosine, a larger fraction of the injected dose was excreted unchanged 
in the urine than in a group of 15 patients simultaneously studied but 
previously reported. 
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THE PROGESTATIONAL ACTIVITY OF 17-a- 
ETHINYL-19-NORTESTOSTERONE* 


ROBERT B. GREENBLATT, M.D. 
The Department of Endocrinology, Medical College of Georgia, Augusta, Georgia 


ROGESTERONE, when ingested, is only one-third to one-fifth as 

effective as ethisterone (17-a-ethinyl testosterone) and the latter is 
only one-fifth as effective as parenteral progesterone (1, 2). A new steroid, 
norethisterone (17-a-ethinyl-19-nortestosterone), has been shown to have 
an activity five times greater than that of ethisterone when administered 
orally to rabbits (3). The purpose of this communication is to present our 
data on the effectiveness of this new progestinal steroid when employed in 
humans. : 

MATERIAL AND METHODS 


Norethisterone was administered orally in 10-mg. doses, one to three 
times daily for periods varying from three to fourteen days, to 16 women 
with various menstrual disorders for the purpose of determining its effect 
on the endometrium, on cervical mucus activity, on the vaginal mucosa, 
and on the basal temperature record. Urinary assays were performed in 
many instances before. and after therapy to determine the changes in uri- 
nary pregnanediol, 17-ketosteroid and 17-hydroxycorticoid excretion. 
Notes were made on unusual side effects and on the clinical effectiveness of 
this preparation. 

Assays of urinary pregnanediol were made by the method of Stimmel 
(4), urinary 17-ketosteroids by the method of Drekter (5), and 17-hydroxy- 
corticoids by the method of Reddy et al. (6). 


RESULTS 
Hormonal excretion 
Table 1 shows the values obtained before and after the administration of 
norethisterone. It would appear that urinary pregnanediol excretion was 
not enhanced. These data indicate that norethisterone is not metabolized 
in a manner similar to progesterone and not excreted as pregnanediol. In 
general, urinary 17-ketosteroid and 17-hydroxycorticoid excretions were 
not significantly changed. ; 
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TABLE 1. VALUES FOR VAGINAL SMEARS, ENDOMETRIAL BIOPSY, CERVICAL MUCUS AR- 
BORIZATION, AND URINARY PREGNANEDIOL, 17-KETOSTEROID AND 17-HYDROXYCORTI- 
COID EXCRETIONS BEFORE AND AFTER ADMINISTRATION OF NORETHISTERONE (17- 


a-ETHINYL-19-NORTESTOSTERONE) 


Values above the line in each case were those obtained before therapy, those below 
the line, after therapy. (P=secretory endometrium, P—=imperfect secretory en- 
=hypoestrogenic endometrium, E=persistent estrogenic endome- 
trium, E+ =cystic glandular hyperplasia.) * 
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Menstrual irregularities 


It has been well established that progesterone is effective in inducing 
withdrawal bleeding in amenorrheic women, provided the patient’s endog- 
enous estrogen production is adequate (7-10). When endogenous estrogen 
production is inadequate, as determined by vaginal cytology, then estrogen 
priming is necessary. As little as 50 mg. of norethisterone administered in 
divided doses over a five-day period was sufficient to induce withdrawal 
bleeding. In Patient #9 (Table 1) norethisterone, like progesterone, was 
effective in arresting uterine bleeding; and twenty-four to seventy-two 
hours after cessation of therapy normal withdrawal bleeding occurred 
(medical curettage) (11). 

Progesterone is thermogenic and accounts for the biphasic curve ob- 
tained in normal ovulatory women when their temperatures are recorded 
on awakening each morning (12). When progesterone is administered to 
amenorrheic women whose basal temperature records are uniphasic, a rise 
in temperature of one-half to one degree is noted during therapy. Table 2 
shows the dosages of norethisterone administered in 5 courses to 4 patients 
with uniphasic temperature curves and menstrual irregularities. A rise in 
basal temperature occurred in each instance and withdrawal bleeding fol- 
lowed in each case. 


Endometrium, cervical mucus and vaginal cells 


Progesterone administered in adequate dosage over sufficient periods of 
time will induce secretory or progestinal changes in the endometrium of 
anovulatory women. Twenty-five to 50 mg. of progesterone administered 
parenterally over ten to fourteen days will induce secretory changes in the 
great majority of cases (13). When progesterone or progestational steroids 
are administered by various routes (e.g., orally, vaginally, or sublingually) 
in dosages sufficient to induce withdrawal bleeding, examination of speci- 
mens obtained by suction curettage on the first day of bleeding will fre- 
quently reveal the progestational effect of the compound on the endo- 
metrium—imperfect secretory changes. The incidence of such changes 
varies considerably with the compound employed, the route of adminis- 
tration, and the length of time administered. Usually fewer than 25 per 
cent of the patients will show any secretory activity of the endometrium 
if the hormone is administered for only five days, which is the usual treat- 
ment period employed for the purpose of inducing withdrawal bleeding in 
amenorrheic women (14, 15). . 

Table 1 lists the results of endometrial studies performed in 7 women. 
There was a good progestational change in 1 patient, an imperfect change 
in 5, and persistence of cystic glandular hyperplasia in 1. Of particular sig- 
nificance was the induction of imperfect secretory endometrium in a 31- 
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year-old woman who had had a bilateral oophorectomy some years previ- 
ously, and in whom a combination of estrogens with 10 mg. of norethis- 
terone was employed for fourteen consecutive days. 

The phenomenon of arborization (fern-leaf pattern) in dried cervical 
mucus is a new Clinical tool which may be used to determine estrogen 
and progesterone activity (16-19). This property of cervical mucus evolves 









TABLE 2. CHANGE IN BASAL TEMPERATURE AFTER 5 ADMINISTRATIONS OF 17-a-ETHINYL- 
19-NORTESTOSTERONE TO 4 PATIENTS WITH UNIPHASIC RECORDS* 














’ Change in 
basal temp. 


Patient, 
No. & age 
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Diagnosis Dosage 

















#13 Gam. Delayed menses 10 mg. b.i.d. for Rise No car sickness while 
wf 24 4d. receiving medica- 
tion. 

Withdrawal bleeding 













#14 Cox Functional Estrogens+10 Rise Withdrawal bleeding 


wF 27 amenorrhea mg. daily for 
10 d. 











#15 McGar. Amenorrhea fol- 10 mg. t.i.d. for Rise Withdrawal bleeding 
wF 14 lowingepisode 5d. 
of menorrhagia 












McGar iat oui + ace asin ee Rise Withdrawal bleeding 
1 mo. later 5 d. 









#16 Bus., C. Adolescent 10 mg. b.i.d. for Rise Normal withdrawal 
wF 12 polymenor- 10 d. bleeding. 
rhea Menses became reg- 









ular 














* Subsequent to medication there was a rise in temperature of-one-half to one degree 
within twenty-four to forty-eight hours after the initial dose. This elevation usually per- 
sisted for several days after medication was discontinued. 









early in the menstrual cycle; it reaches its peak at the time of ovulation, 
and disappears a few days after ovulation has occurred. It is thought to be 
due to the inhibiting action of progesterone. Accordingly, we employed 
this method as a test for progesterone activity. Following the adminis- 
tration of norethisterone, there was reduction or abolition of arborization 
in the cervical mucus within a few days. 

Changes in the vaginal cytologic picture were occasionally noted, in that 
there was a tendency toward increased desquamation and clumping of 
cells after administration.of norethisterone. 
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Side effects 


Data on side effects and untoward reactions were gathered on 16 
women to whom norethisterone was administered. It had to be discon- 
tinued in only 1 patient because of nausea. Two patients complained of 
some dizziness, and 2 of drowsiness. Otherwise, no untoward effects were 
noted. One patient volunteered the information that her “car sickness’ 
was alleviated while taking this medication. 


Relative potency 


As a rule, a total dose of 100 to 150 mg. of ethisterone, administered in 
divided doses over three to five consecutive days, is necessary to induce 
withdrawal bleeding in amenorrheic women. As little as 50 mg. (total 
dose) of norethisterone induced withdrawal bleeding. From the limited 
data presented in the tables and from other experiences not so recorded, 
it was determined that norethisterone is about twice as active as ethister- 
one and about half as effective as progesterone by injection. 


SUMMARY AND CONCLUSIONS 


1. A new steroid, 17-a-ethinyl-19-nortestosterone (more simply referred 
to as norethisterone), is an orally effective progesterone-like substance 
because: a) it induces secretory changes in the endometrium, b) it induces 
luteal changes in the vaginal cells, ¢) it inhibits the phenomenon of arbori- 


zation (fern-leaf pattern) in cervical mucus, d) it, like progesterone, in- 
‘duces a rise in basal temperature, and e) it induces withdrawal bleeding in 
amenorrheic patients. 

2. Sixteen female patients received 17 courses of norethisterone. With- 
drawal bleeding occurred in 15 instances, and with as little as a total of 
50 mg. given over a period of five days. 

Endometrial studies were made following treatment in 7 cases; in 1 the 
endometrium was secretory, in 5 it was imperfectly secretory, and in 1 
cystic glandular hyperplasia persisted. The secretory endometrium was 
observed after a total dosage of 120 mg. of norethisterone had been ad- 
ministered in divided doses over a period of twelve days; the imperfect 
secretory responses were observed after administration of total dosages 
which ranged from as little as 50 mg. over five days to as much as 140 mg. 
over fourteen days. 

Observations on the arborization phenomenon (formation of fern-like 
patterns) were available in 5 patients, 4 of whom were studied before and 
after administration of norethisterone. Partial to complete abolition of the 
fern-like patterns occurred in each treated patient in from three to five 
days. In 2 instances complete abolition was observed after a total dosage 
of 60 mg. over three days and 80 mg. over four days, respectively. 
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3. Judging from the minimal doses required to induce withdrawal 
bleeding, norethisterone has a progestational activity about twice that of 
ethisterone. 

4. Norethisterone is not excreted as pregnanediol. In general, no sig- 
nificant changes occurred in urinary 17-ketosteroid and 17-hydroxycorti- 
coid excretion during administration of the drug. 

5. Only a few untoward effects, such as mild drowsiness and dizziness or 
occasional nausea, were observed. In 1 instance, persistent car sickness was 
alleviated during treatment with norethisterone. 
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EXCRETION OF EPINEPHRINE AND NOREPINEPH- 
RINE AFTER ADMINISTRATION OF INSULIN 
AND METHACHOLINE* 
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AND LOIS VARJABEDIAN, R.N. 
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Praecox Research Project, Worcester State Hospital, Worcester, Massachusetts 


YPOGLYCEMIA and hypotension are known to cause stimulation 

of the sympathico-adrenal system (1). Using insulin as the hypo- 
glycemic agent and methacholine (Mecholyl®) as the hypotensive drug, a 
study was undertaken to evaluate the sympathico-adrenal response of 
normal male subjects by measuring the excretion of epinephrine (E) and 
norepinephrine (NE). In the infusion experiments with E and NE, graded 
doses were used. Control experiments with physiologic saline were run for 
thirty minutes when estimations of the excretion rate of catechol amines 
were made. The results of the latter experiments and those previously 
published on adrenalectomized subjects (2) were used for evaluation of 
the nature and quantity of the catechol amines secreted after the adminis- 
tration of the insulin and methacholine. Blood pressure and pulse rate 
were determined in all experiments. 


METHODS AND PROCEDURES 


NE and E infusions. P.H., a male chronic schizophrenic (96 Kg.), was infused with 
NE in dosages of 0.05, 0.10 and 0.20 wg./Kg./min. for thirty minutes, in addition to a 
control saline experiment on a different day. Urine samples were collected before the 
infusion (9:00-10:00 a.m.), during the infusion (10:00-11:00 a.m.), and after its termi- 
nation (11:00-12 noon). The same procedure, using E, was carried out on another male 
chronic schizophrenic subject, J.M. (65 Kg.). Blood pressure and pulse readings were 
made at ten-minute intervals before the initiation of the infusion and at one, three, five, 
ten, fifteen, twenty, twenty-five and thirty minutes during the infusion. At termination 
the readings were again made at similar intervals up to thirty minutes, and then every 
ten minutes for the next half hour. 

Insulin tolerance test. Eleven experiments on 10 normal male subjects ranging in age 
* from 20 to 39 years were conducted with the standard insulin tolerance test, using a dosage 
of 0.1 unit per Kg. intravenously. Each subject fasted for at least twelve hours, arrived 


Received October 31, 1955. 
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for the experiment at 9:00 a.m., and was asked to void. This urine sample was discarded. 
At this point he was given a glass of water, and was required to remain quietly in bed for 
the rest of the experiment, except for voiding. A pre-test urine sample was obtained about 
10:00 a.m., and, after drinking a second glass of water, the subject received the insulin. 
Ninety minutes later he was asked to void again; this was the insulin-test sample. Blood 
pressure and pulse readings were made every ten minutes during the half hour before 
insulin administration and every ten minutes thereafter for ninety minutes. 

Methacholine test. Nine of the foregoing 10 subjects and 1 other (total of 10 subjects) 
were given the methacholine test on another day. This consisted of the injection of 10 
mg. of Mecholyl® intramuscularly, as described by Funkenstein et al. (3). The subjects 
arrived for the experiment at the same time of the day as in the insulin test, and the con- 
trol sample was obtained in the same manner. After drinking the second glass of water, 
the blood pressure and pulse readings were taken at one-minute intervals for five min- 
utes; then physiologic saline was injected intramuscularly (0.7 cc.) and for the next ten 
minutes blood pressure and pulse readings were again taken at one-minute intervals. 
Methacholine was injected and readings were made every fifteen seconds for two minutes, 
then every thirty seconds for thirteen minutes, followed by every-minute readings for the 
last ten minutes of the test. The test was terminated twenty-five minutes after the ad- 
ministration of methacholine. At the end of the experiment the subject voided; this urine 
was the methacholine-test sample. 

NE and E extraction and bioassay. Aliquots of urine ranging from half-hour to one- 
hour excretion equivalents were hydrolyzed for five minutes and extracted by the alumi- 
na adsorption method of von Euler and Hellner (4), as previously described (2, 5). The 
extracts were bioassayed by a modification of the method of Gaddum and Lembeck (6) 
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Fia. 1. Blood pressure and pulse measurements in a subject receiving saline, and epi- 
nephrine in dosages of .05, .10, and .20 wg./Kg./min. for thirty minutes on different 
days. (Ordinate =blood pressure (mm. Hg) and pulse (beats per min.). Shaded areas 
=periods of infusion.) 
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TABLE 1. ExcRETION OF EPINEPHRINE AND NOREPINEPHRINE IN 
INFUSION EXPERIMENTS* 














Epinephrine excretion Norepinephrine excretion 
Subject J.M. — (ug./br.) (ug./hr.) 
Wi. 68 Ke. (ug.) Pré- Post- Pee Post- 
infusion | Mfusion | infusion | infusion usion | infusion 
Saline 0 07 04 07 2.4 2.4. 2.5 
Epinephrinet Infusion 
0.05 wg. /Kg. /min. 97.5 .02 .79 .03 3.0 3.0 1.4 
0.10 wg. /Kg./min. 195.0 .54 1.84 1.20 4.3 1.8 3.4 
0.20 ug. /Kg./min. 390.0 .01 7.04 1.00 1.5 2.5 1.7 
Subject P.H. 
Wt. 96 Kg. 
Saline 0 -10 15 -20 2.3 5.0 5.5 
Norepinephrinet Infusion 
0.05 ug. /Kg. /min. 144.0 47 .53 -16 2.6 7.8 2.1 
0.10 wg. /Kg./min. 288.0 1.40 -96 1.29 3.5 17.3 8.8 
0.20 ug./Kg./min. 576.0 -06 none none 6.4 22.5 12.4 
detected | detected 


























* Pre-infusion sample of urine was collected from 9:00—-10:00 a.m.; the infusion sample, from 10:00—-11:00 a.m.; 
and the post-infusion sample, from 11:00—12:00 noon. The infusion was initiated within a few minutes after 10:00 a.m. 


and continued for thirty minutes. 
t+ Adrenalin (Parke, Davis & Co.) 
t 1-Norepinephrine bitartrate, Winthrop-Stearns. 


RESULTS 


E and NE infusions. Figures 1 and 2 depict the blood pressure and pulse 
changes after the infusion of E and of NE, respectively. Although there 
was increased tachycardia with increased dosage of E, there was brady- 
cardia after infusion of NE. Though each substance showed a pressor ef- 
fect, that obtained with NE was more pronounced and accompanied by 
an increase in the diastolic pressure, whereas with E there was no change or 
a decrease in the diastolic pressure. The respective changes in the hemo- 
dynamics were apparent within one to three minutes after the initiation 
and termination of the infusion. These results are consistent with those re- 
ported in the literature (7). In Table 1 it may be seen that with the infu- 
sion of E there was an increase in the E measurable in the urine with in- 
creasing dosage, but there was no consistent change in NE excretion. After 
NE infusion more of the infused amine appeared in the urine than after 
E infusion (2). When there was a high pre-infusion E excretion, such as 
before the dosage of 0.10 ug./Kg./min. in both subjects, there was a high 
systolic blood pressure as well as slight increase in pulse rate (Figs. 1 and 
2). 
Insulin tolerance test. In Figure 3 may be seen the mean changes in the 
blood pressure and pulse during 11 insulin tolerance experiments on 10 
subjects. The changes observed were typical of those noted after E in- 
fusion. Furthermore, examination of the data in Table 2 indicates that 
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NOREPINEPHRINE INFUSION 
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Fig. 2. Blood pressure and pulse measurements in a subject receiving saline, and 
norepinephrine in dosages of .05, .10 and .20 wg./Kg./min. for thirty minutes on differ- 
ent days. (Ordinate =blood pressure (mm. Hg) and pulse rate (beats per min.). Shaded 


areas = periods of infusion.) 


INSULIN TOLERANCE TEST 
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Fig. 3. Mean average blood pressure and pulse measurements in 11 experiments 
on 10 subjects during the insulin tolerance test. 
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TABLE 2, EXCRETION OF EPINEPHRINE AND NOREPINEPHRINE IN 
INSULIN* TOLERANCE TEST 




















Epinephrine excretion (ug./hr.) Norepinephrine excretion (ug./hr.) 
Normal 
subjects Pre-insulin Insulin Pre-insulin Insulin 
Ba 35 3.00 3.4 0.6 
Elt 16 2.20 3.2 3.8 
EIt 17 2.60 4.1 1.9 
Fo .02 0.52 0.86 1.4 
Ma 10 1.10 4,9 2.4 
Sp .05 1.20 1.5 0.75 
Zi 15 1.50 1.9 1.4 
Gi .22 1.54 3.7 3.2 
Dm _ 1.36 — 1.8 
Ms .52 0.68 4.2 3.0 
Sm 1.82 2.32 9.0 4.7 
Mean .36+ .03 1.64+ .06 3.3+.5 2.34.15 
t=19 t=1.33 
P= <.001 P= .2 

















* Eli Lilly Co., 0.1 unit per Kg., intravenously. 
t Same subject tested twice. 


there was an increased E excretion with a slight (but not quite significant) 
decrease in NE when compared to pre-insulin values. The decrease in 
NE observed in 7 of 10 tests may be part of the diurnal variation which 
has been previously reported (2, 8). 

Methacholine test. The average blood pressure and pulse changes during 
the methacholine test are depicted in Figure 4. In Table 3 it may be noted 
that no significant changes occurred in E excretion, and the slight increase 
in NE excretion was also insignificant when compared to the pre-metha- 
choline sample. However, there was a significantly higher excretion of 
NE with the methacholine test than with the insulin test. It is apparent 
that the tachycardia observed after the administration of methacholine is 
due to some other mechanism than that observed after the infusion of E, 
or that observed in association with insulin hypoglycemia. It seems that 
the effect is neurogenic rather than humoral (9). 

Relation of blood pressure and pulse observation to catechol amine excretion. 
Table 4 indicates the maximum and minimum pulse and blood pressure 
ranges observed during the control period in both the insulin and metha- 
choline tests (see times under Methods and Procedures). Subjects Gi, Dm, 
Ms, Sm and Zi showed some rather high pulse rates as well as systolic 
blood pressure readings in one or both control periods. Zi was a subject 
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with a history of essential hypertension. The pulse was high in both tests, 
and E excretion was high in the methacholine test. 

NE excretion was not elevated in either experiment, even though Zi had 
an elevated systolic pressure of around 140. Gi, Dm and Sm showed a 
markedly increased NE excretion in the first of the two tests they under- 
went. In Sm, this was accompanied by a high E excretion. Each of the 3 
showed a decrease in NE excretion in the second test (Gi and Dm took the 
methacholine first, and Ms and Sm took the insulin first). There was a 
marked decrease, both in the blood pressure and in NE excretion, in Gi 
when the subject underwent the second test. These results may be possibly 
explained by anxiety and concern over taking the first of the two tests. 


DISCUSSION 


Following the induction of hypoglycemia with insulin and of hypo- 
tension with methacholine, stimulation of the sympathico-adrenal sys- 
tem was observed in terms of the blood pressure, pulse, and excretion of 
the catechol amines, E and NE. The response to insulin hypoglycemia 
simulated the hemodynamics and excretion pattern of E infusion, whereas 
the response to methacholine indicated an increased excretion of NE ac- 
companied by tachycardia. The increased heart rate after administration 
of methacholine could not be due to a humoral (systemic) secretion of the 
medullary adrenal, as is the case in insulin hypoglycemia. In all proba- 
bility, such stimulation is caused by the cardioaccelerators, as a result of 


MECHOLYL TEST 
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Fig. 4. Mean systolic pressure and pulse measurements on 10 subjects receiving 
10 mg. of methacholine (Mecholyl®) intramuscularly. 
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TABLE 3. EXCRETION OF EPINEPHRINE AND NOREPINEPHRINE IN 
METHACHOLINE* TEST 
Epinephrine excretion (ug./hr.) Norepinephrine excretion (ug./hr.) 
Normal 
subjects | Pre-methacholine| Methacholine | Pre-methacholine| Methacholine 
Ba .13 .45 iF 1.5 
El :87 .19 4.9 6.4 
Ma .18 .03 2.8 4.2 
Pa .07 .03 2:2 3.6 
Sp .20 .09 1.0 1.0 
Zi [81 .84 3:2 2.3 
Gi .17 cf ae 12.4 
Dm .07 28 8.9 9.6 
Ms .80 1.30 3:2 6.3 
Sm .96 .76 3.5 2.0 
Mean .33+.10 .41+.12 4.0+.63 4.9+ .66 
t= 28 t=1.6 
P= .8 P= .15 
Insulin samples: 
2.3+.15, Meth- 
acholine samples, 
4.9+.66. t=2.3, 
P= <.05,. >.02 

















* Mecholyl® (Merck). 


TABLE 4. PRE-TEST EPINEPHRINE AND NOREPINEPHRINE EXCRETION, BLOOD 
PRESSURE AND PULSE 
































Insulin test Metacholine test 
N 1 wt. 
rea (Kg.) sa E NE an E NE 
re cht Systolic Pulse* | excretion | excretion Systolic Pulse* | excretion | excretion 
ene (ug. /hr.) | (ug./hr.) | - Pressure (ug. /hr.) | (ug. /hr.) 
Ba 73 106-102 68-60 35 3.4 112-106 68-64 .13 17 
EIt 76 108— 96 64-60 -16 3.2 112-108 60-56 587 4.9 
Elt 76 110-108 80-78 17 4.1 _— _— —_— — 
Fo 78 116-112 74-72 .02 0.9 _ —_ — _— 
Ma 66 105- 98 64-60 -.10 £3 112-108 66-60 .18 2.8 
Sp 73 128-115 72-70 .05 1.5 122-118 80-76 -20 1.0 
Zi 90 142-138 88-74 15 1.9 138-122 90-84 -51 3.2 
Gi 81 110-105 66-60 .22 3.7 145-145 68-68 17 72 
Dm 65 142-128 76-76 os — 158-136 88-76 .07 8.9 
Ms 52 136-118 92-80 .52 4.2 128-120 96-80 .80 3.2 
Sm 85 132-118 84-72 1.82 9.0 138-120 68-52 -96 3.5 
Pa 84 _ — — — 128-122 80-68 -07 3.2 

















* Maximum and minimum during control observation. 


+ Same subject tested on different days. 
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the brief hypotension induced by methacholine. That the adrenal medulla 
is not directly implicated in this tachycardia is attested to by the fact that 
an increase in pulse was observed after the administration of methacholine 
to adrenalectomized patients who showed no detectable excretion of E 
before or after methacholine administration. 

After insulin administration, the effects on blood pressure and pulse 
were evident in twenty minutes, the increase reaching a peak in forty min- 
utes, followed by a return to normal within an hour. The critical low level 
of blood sugar is reached at about the same time, and the return to normal 
levels occurs in approximately an hour (10). Assuming that the increased 
secretion occurred in this 40-minute period, one may calculate that the 
average secretion during this period of stimulation was in the order of 
about 0.15 wg./Kg./min. of E from the adrenal medulla.’ This estimate 
may be made in view of the finding that very little, if any, E is detected in 
the urine of adrenalectomized subjects and therefore all the E measurable 
in the urine of normal subjects may be attributed to adrenal medullary 
secretion. Two adrenalectomized patients maintained on hydrocortisone 
underwent the insulin test, and the results indicated that there was no in- 
crease in either E or NE excretion, nor in blood pressure and pulse. No E 
was detected in the urine of these patients before or after the insulin. 
These observations on E and NE excretion after insulin in normal sub- 
jects and the lack of E excretion in adrenalectomized subjects are consist- 
ent with the findings of von Euler and his associates (11). 

- The mechanisms involved in the stimulation of the sympathico-adrenal 
systems by these two procedures are apparently distinctly different (1, 9). 
The original observation of Bernard was that puncture of the floor of the 
fourth ventricle results in glycosuria; since then it has been shown that the 
pathway is through the adrenal. Houssay and his colleagues showed that 
the increased rate of the denervated heart after piqire depended on the 





1 Previous infusion experiments with E on an adrenalectomized subject receiving 0.10 
pg./Kg./min. for fifteen minutes indicated that only 0.5 per cent of the total infused 
dose appeared in the urine in a period of thirty to forty minutes (2). Table 1 shows that 
with infusion of E in a dosage of 0.10 ug./Kg./min. for thirty minutes in a subject with 
intact adrenals, the increment of E excretion during the infusion period over E excretion 
during the pre-infusion period was 1.5 wg. per hour. Based on a total dose of 195 yg. in- 
fused, the amount appearing in the urine would be 0.66 per cent of the dose administered, 
thus agreeing with the data obtained in the adrenalectomized subject. The mean excre- 
tion of E was 1.64 ug. per hour during the insulin test. Since the secretion of E was con- 
sidered to occur in the 40-minute period indicated in Figure 3, the corrected value would 
be slightly more than 2.0 yg. for the period. If one now assumes 2.0 yg. to be 0.5 per cent 
of the total secreted, then 420 wg. would be the amount of E secreted by the adrenal 
medulla during the 40-minute period. Thus the average secretion for a 70-Kg. subject 
would be in the order of 0.15 ug./Kg./min. 
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presence of the adrenals and also demonstrated that there was increased 
secretion of adrenaline under these conditions in cross-circulation experi- 
ments (12, 13). Though stimulation of the hypothalamus was shown to 
cause secretion of sympathin (NE) as well as adrenin (E), it was demon- 
strated that the medullary center is far more responsive to stimulation of 
E secretion than is the hypothalamus (14). Insulin hypoglycemia tests the 
excitability of the medullary center as well as the responsivity of the ad- 
renal medulla. 

Another aspect of the sympathico-adrenal system may be evaluated 
with the induction of the brief hypotension induced with methacholine. 
Under our experimental conditions, which were similar to those em- 
ployed by Funkenstein et al. (3), the excretion data show that secretion of 
E from the adrenal medulla is not immediately implicated. There was a 
slight increase in NE excretion with the methacholine test when com- 
pared with the insulin test. This result is consistent with the experimental 
findings of Gellhorn (9). Thus, with the drop in blood pressure induced by 
methacholine, there is a stimulation of the pressor receptors of the sino- 
aortic area. This effect involves both medullary and hypothalamic centers 
which, in turn, cause stimulation of the vasoconstrictors in which NE 
secretion has been demonstrated (15, 16). With the doses used in these 
experiments, it is clear that centers other than the medullary area in- 
volved by insulin hypoglycemia are implicated. It is thus proposed that 
by means of methacholine administration, the excitability of these centers 
may be tested by the measurement of the catechol amines excreted in the 
urine. - 

Since, in the case of methacholine the physiologic embarrassment is hy- 
potension, it is reasonable to expect that the homeostatic mechanism 
would implement the vasoconstrictors, where there is NE secretion. On 
the other hand, after insulin the disturbance of the homeostasis is the 
lowered level of blood sugar, and it is not surprising that the more 
powerful hyperglycemic agent E would be secreted directly and sys- 
temically to re-establish the homeostasis. The rather small increase in NE 
demonstrated after administration of methacholine may be due to the 
transient and brief hypotension. A more prolonged hypotension might 
show more dramatic increases in NE. 

Four subjects showed during the control periods an elevated blood pres- 
sure in the first of the two tests they underwent, and this high blood pres- 
sure, possibly due to the anxiety and concern over the test, was related 
more to increased NE excretion than to E excretion. When there was an 
associated increase in the pulse rate (e.g., Subject Ms), an increase in E 
excretion was found. Since the parasympathetic is also exerting its in- 
fluence on the pulse and blood pressure, it is of interest to speculate on the 
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balance of the autonomic nervous system in these cases. An apparent 
stimulation in favor of the sympathico-adrenal system may be presumed 
from these data. With respect to central sympathetic excitability—sub- 
jects (e.g., Ba and Sp) who had a low NE excretion in the pre-methacholine 
period showed no increase in NE excretion after metacholine. However, 
those who had a high NE excretion in the control period (e.g., El, Dm and 
Gi) showed the larger increase in excretion of NE after the methacholine. 
We are aware that these observations are preliminary in nature and more 
data are desirable. 


SUMMARY 


Using insulin as the hypoglycemic agent and methacholine as the hypo- 
tensive drug, a study was conducted to evaluate the sympathico-adrenal 
response of 10 normal male subjects by measuring the blood pressure, 
pulse, and the excretion of epinephrine (E) and nor-epinephrine (NE). 

The N and NE infusion experiments were conducted with graded dos- 
ages of 0.05, 0.10, and 0.20 ug./Kg./min. for thirty minutes; control ex- 
periments were carried out with physiologic saline. Blood pressure, pulse 
rate, and excretions of E and NE were determined. The results of these 
experiments were used to evaluate the nature and quantity of E and NE 
secreted after administration of insulin and methacholine. 

Administration of insulin (0.1 unit per Kg.) resulted in (a) elevation of 
systolic blood pressure, (b) a slight decrease in diastolic pressure, (c) 
tachycardia, and (d) a marked increase in the excretion of E. These find- 
ings simulated the effects of E infusion in all respects. The estimated 
secretion of E as a result of hypoglycemia was in the order of 0.15 ug./Kg. 
/min. 

Methacholine given intramuscularly in a 10-mg. dose induced a slight 
increase in the excretion of NE, when compared with insulin, but there 
was no appreciable change in E excretion. The tachycardia observed was 
presumed to be due to cardioaccelerator stimulation via the sino-aortic 
reflex (neurogenic), rather than to an increased adrenal medullary secre- 
tion of E as is the case after insulin. The increase in NE was slight and of 
an order no greater than 0.05 wg./Kg:/min. 

When high blood pressure and pulse readings were observed in the pre- 
medication period, the excretions of E and NE were elevated. 
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CLINICAL EXPERIENCES WITH CARBIMAZOLE (1- 
METHYL-2-CARBETHOXY-THIO-IMIDAZOLE) IN 
THE TREATMENT OF HYPERTHYROIDISM 
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LTHOUGH Lawson, Rimington and Searle (1) synthesized and showed 
the action of 1-methyl-2-carbethoxy-thio-imidazole (carbimazole) 
in rats and man in 1951 and found it to be slightly more potent than 
methimazole in inhibiting the thyroidal uptake of I in both rats and 
man, there have been remarkably few further reports of its activity to 
date (2-13). These cover clinical data for somewhat less than 500 patients. 
Moreover, two studies (8, 11) have been concerned solely with the record- 
ing of a single case of toxicity, presumably due to the drug. As a general 
rule, the rightful place of an antithyroid compound in the treatment of 
hyperthyroidism can rarely be settled until data from several thousand 
cases are critically analyzed. This seems to be particularly true for deter- 
mining toxicity, and toxicity in relation to daily dose and duration of treat- 
ment. For these reasons, we are prompted to add a small series of cases to 
those already in the literature. 


METHODS AND PROCEDURES 


In 41 patients, the diagnosis of hyperthyroidism was established by methods pre- 
viously detailed (14, 15). Of these 41 patients, 9 were men and 32 were women, whose 
ages ranged from 21 to 69 years with an average age of 38.9 years (Table 1). 

A diffuse hyperplasia of the thyroid was present in 23 of the 41 patients, of whom 7 
were men and 16 were women; and a multinodular goiter in the remaining 18 subjects, 
of whom 2 were men and 16 were women. 

At the beginning of treatment with carbimazole, 23 of the patients were hospitalized 
for periods of time varying from two to one hundred and fifty-six weeks, not because of 
the greater severity of their disease, but with a view to making more continuous and 
exhaustive investigation of their responses. 

Three patients were initially given 15 milligrams daily in three divided doses. At 
weekly intervals, this was raised by 5 milligrams daily until a dosage of 10 milligrams 
three times daily was being used. In 19 additional subjects the initial daily dose was 30 
milligrams, in 18 it was 40 milligrams and in 1, 60 milligrams. The average initial daily 
dose was 38.1 milligrams. 
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“‘Maintenance”’ dosage of carbimazole varied from 2.5 to 30 milligrams daily. Most of 
the subjects required 15 milligrams daily for a steady, continouus effect. Iodine, as Lu- 
gol’s solution, was given to the preoperative patients in dosages of 10 minims three times 
daily when toxicity was reasonably controlled, with the basal metabolic rate below 
+20 per cent and other signs and symptoms correspondingly improved. Iodine and 
carbimazole were continued up to the day of operation. In the patients for whom carbi- 
mazole was used as definitive medical treatment, Lugol’s solution was given in dosages 
not exceeding 1 minim daily when the thyrotoxicosis was fully controlled; it was continued 
for three months after the carbimazole was stopped. 

Initially, 13 patients were prepared for subtotal thyroidectomy, but 4 more eventually 
had this form of treatment. The latter included 2 patients who had twice tried unsuccess- 


TABLE 1. CLINICAL DATA OF 41 HYPERTHYROID PATIENTS TREATED WITH CARBIMAZOLE 




















No. of 
Item patients Range Average 
Age 41 21— 69 yrs. 38.9 yrs. 
Sex > 
Male 9 
Female 32 
Initial daily dose of carbimazole 38 30— 60 mg. 38.1 mg. 
Duration of treatment at the time of first no- 
ticeable improvement 38 4— 21 days 11.4 days 
Period necessary for control of thyrotoxicosis 38 21— 84 days 35.0 days 
Duration of treatment 41 21-459 days | 162 days 
(a) Excluding preoperative cases 28 25-459 213 
(b) Including only patients treated medi- 
cally who were able to get along satis- 
factorily without the drug 16 112-459 238.5 





fully to do without the antithyroid compound—1 because of an enlarging multinodular 
goiter, and 1 because she was “‘tired of taking medicine.” 

In 7 subjects, each with a diffusely hyperplastic goiter, biopsies‘ were performed: 
1) before treatment with the antithyroid compound, 2) before the institution of iodine 
therapy, and 3) after two to three months of good control under the combined therapy. 
In the case of the 2 thyroidectomized subjects, the surgical specimen served for the 
third and final histologic study. In these 2 patients, thyroidectomy was performed forty 
and ninety-three days, respectively, after the initiation of therapy with carbimazole, 
and seventeen and fourteen days, respectively, after the addition of Lugol’s solution to 
the therapeutic regimen. 


RESULTS 


(a) Observations on initial improvement of the patient (Table 1). In 3 pa- 
tients the initial dosages of drug were too small to effect improvement 





1 We wish to thank Dr. Walter Mersheimer, Associate Professor of Surgery, New 
York Medical College, for taking the biopsy specimens, and Dr. Francis D. Speer, 
Professor and Head of the Department of Pathology, New York Medical College, for 


examining them. 
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rapidly, and inasmuch as such dosages were continued for only one week, 
these 3 patients are excluded from data relating to initial improvement. 
In the remaining 38 patients (1 received 60 mg., 18 received 40 mg., and 
19 received 30 milligrams daily initially), a change for the better in clinical 
status was observed at an average of 11.4 days (range, four to twenty-one 
days). A general impression of subjective improvement was occasionally 
reported within twenty-four to forty-eight hours, but unless this could be 
identified in the patient’s mind with a change in some specific symptom or 
symptoms, his condition was not recorded as improved. In 4 of the 19 sub- 
jects who were initially given 30 milligrams daily, it was necessary to in- 
crease the dose in order to obtain significant amelioration. In 4 of 18 sub- 
jects in whom the initial dosage was 40 milligrams daily, a reduction to 30 
milligrams was made at the end of one week, and in an additional 8 sub- 
jects, at the end of the second week; in the remaining 6, the 40-milligram 
level of dosage was continued until the disease was fully controlled. The 
only patient who was given an initial dosage of 60 milligrams of carbima- 
zole daily had a long standing case of cardiotoxic goiter; periods of mild 
myxedema were necessary in order to effect a lowering of the pulse rate to 
within normal limits. He had previously had methylthiouracil and methi- 
mazole in varying dosages. Control of the cardiac rate with carbimazole 
was as difficult as it had been with the other antithyroid compounds. 

(b) Speed of control of the hyperthyroid state (Table 1). Excluded from this 
analysis were 3 subjects who were initially given daily doses of carbima- 
zole below 30 milligrams. It took from twenty-one to eighty-four (average, 
thirty-five) days to suppress the manifestations of thyrotoxicosis in the 
remaining 38 patients. To control the symptoms satisfactorily, it was 
necessary to increase the dosage from 30 to 60 milligrams daily in 2 sub- 
jects; in the remainder, symptoms were controlled with either 30 or 40 
milligrams daily within the period of time just noted. 

(c) Dosage (Table 1). Therapy with carbimazole was started with daily 
doses, as follows: 60 milligrams in 1 patient; 40 milligrams in 18 patients; 
30 milligrams in 19 patients; and less than 30 milligrams in 3 patients. In 
1 of the latter, and in 1 of the 30-milligram patients, it was necessary to in- 
crease the dosage to 60 milligrams daily in order to control the thryotoxi- 
cosis. The average initial effective dosage for all subjects was 38.1 milli- 
grams daily, with a range of 30 to 60 milligrams. 

(d) Duration of treatment and final disposition of patients (Table 1). The 
total duration of treatment for all patients varied from twenty-one to 
four hundred and fifty-nine days, with an average of one hundred and 
sixty-two days. In the 13 cases in which carbimazole served as a drug 
preparatory for surgery, the period of treatment varied from twenty-one 
to eighty-six days with an average of 37.9 days. The remaining 28 patients 
were treated for periods of time ranging from twenty-five to four hundred 
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and fifty-nine days, with an average of two hundred and thirteen days. In 
16 of these 28 patients, it was possible to discontinue therapy without any 
return of hyperthyroidism following periods of treatment varying from 
one hundred and twelve to four hundred and fifty-nine days, with an aver- 
age of two hundred and thirty-eight and a half days. Four patients who 
had omitted the drug for less than four months without a return of hyper- 
thyroid manifestations were not included among the ‘‘cures’” because of 
the short time intervening since the drug was stopped. Four patients are 
still receiving carbimazole. Four patients in whom the disease was readily 
controlled by carbimazole, but in whom discontinuance was followed by a 
return of symptoms, were referred for subtotal thyroidectomy. None of 
the patients was treated with radioactive iodine. 

(e) Comparison of carbimazole with other antithyroid drugs. In all, 18 
patients had received some other antithyroid compound than carbimazole 
for the same or a previous attack of hyperthyroidism—methylthiouracil, 
2; propylthiouracil, 7; 5-iodothiouracil, 1; methimazole, 7; and 1-ethyl-2- 
mercaptoimidazole, 1. The 5-iodothiouracil was unsuccessful in the 1 case 
in which it was tried in doses ranging from 200 to 500 milligrams daily. 
The average satisfactory initial or controlling dose of the other prepara- 
tions noted was 400 milligrams each for propylthiouracil and methyl- 
thiouracil, and 40 milligrams for each of the two imidazoles. From these 
data, it may be inferred that carbimazole is about as active, milligram for 
milligram, as methimazole and some ten times as active as methylthioura- 
cil or propylthiouracil. 

(f) Side effects. In 2 (4.8 per cent) of the 41 patients in the present study, 
untoward side effects were observed. In both instances, the daily dose of 
carbimazole was 40 milligrams. In one of the subjects it had been given 
for sixteen days before a rash appeared about the face and legs. The rash 
disappeared spontaneously by the twenty-first day, after the daily dose 
had been decreased to 30 milligrams. In the other subject, edema devel- 
oped about the eyes and ankles on the thirtieth day of administration; 
this disappeared in ten days following a reduction of the daily dose to 30 
milligrams. Neither of these subjects had ever received any other antithy- 
roid compound. 

Six patients had had reactions to other drugs which necessitated dis- 
continuance or a drastic reduction in daily dosage. Of these reactions, 1 
was to 5-iodothiouracil, 3 to propylthiouracil, 1 to 1-ethyl-2-mercapto- 
imidazole, and 1 to methimazole. None of the 6 patients showed a reaction 
to carbimazole. 

DISCUSSION 

1. Potency. In their original paper, Lawson, Rimington and Searle (1) 

found carbimazole slightly more effective, weight for weight, than methi- 





July, 1956 CARBIMAZOLE THERAPY IN HYPERTHYROIDISM 891 


mazole in inhibiting the thyroidal uptake of I'*! in rats and man, a fact 
subsequently confirmed by the same and different methods (5, 7). It was 
their belief that the carbethoxy radical in the place of the hydrogen atom 
on carbon atom 2 was slowly metabolized by the body to a sulfhydryl 
group, and the final action of the drug was due to the slow formation of 
methimazole. In view of the difference in molecular weights, such a con- 
cept suggested that the slow release of methimazole in the body enhanced 
its action. In turn, it was thought that the smaller dosage requirement 
should materially reduce the number of toxic reactions. In the case of the 
imidazoles, it is generally agreed that toxic reactions increase rather rapidly 
in number when the dosage is raised much above 50 milligrams per day 
(6, 7) (13 references cited). In this connection, Kirkeby and Romecke (12) 
noted that the hydrolysis of 40 milligrams of carbimazole gives rise to, or 
yields only 25 milligrams of methimazole. Fraser arid his associates (7), 
on the basis of 2n vitro observations, doubt the conversion theory of Lawson 
and his associates, and believe that the carbethoxy derivative of methima- 
zole can and does act directly to inhibit the enzyme systems concerned in 
the formation of thyroid hormone. 

Clinically it is generally agreed that, on a weight for weight basis, carbi- 
mazole and methimazole are about equally effective (3, 4, 7, 10, 12), and 
with this position the present data are in accord. 

2. Speed of control. Control of thyrotoxic symptoms with carbimazole 
was achieved by Kirkeby (12) in from three to twelve weeks; by Ayad (10) 
in from four to eight weeks; by Doniach (3, 9) in from two to eight weeks 
- for the “rapid’’ cases and in from three to six months for the ‘“‘slow’’ cases; 
by Bartels (6) in an average of eight weeks; and by Lawson and Barry (2) 
in from three to five weeks. Poate (4) comments that the action of carbi- 
mazole ‘‘reduces the basal metabolic rate more slowly than the thioura- 
cils.’’ Our findings are at variance with those of Poate on this one point, 
but in general support his conclusions and those of other workers. In the 
present series of patients, it took from twenty-one to eighty-four days to 
control the thyrotoxicosis, with an average between thirty-five and forty 
days. 

3. The condition of the gland. That there is less thyroidal hyperplastic 
reaction to carbimazole than to the thiouracils is borne out by studies in 7 
of the patients studied here. Both Poate (4) and Doniach (3) have reached 
the same conclusions. This should make carbimazole a desirable drug for 
long-term treatment of the hyperthyroid state. In this connection, how- 
ever, Astwood and his associates (15) have observed that, in long-term 
propylthiouracil therapy of the hyperthyroid patient, the hyperplastic 
reaction of the gland will eventually give way to a quiescent or even an 
atrophic state. 
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4. Toxic reactions. Various toxic reactions to carbimazole have been re- 
ported. Kirkeby and Romcke (12) observed a transient rash in 1 or 1.8 per 
cent, of their 56 cases; Doniach (3, 9) in 2, or 0.7 per cent, of 280 cases; 
Fraser and his associates (7) in 2, or 3.5 per cent, of 57 cases; Bartels (6) in 
3, or 5.8 per cent, of 52 patients; Poate (4) in none of 9 cases; and Lawson 
and Barry (2) in none of 9 and 14 cases, respectively. Averaging the fore- 
going data with our own, the overall incidence of toxic reactions is 10 in 
514 patients, or 1.9 per cent. This compares favorably with the usually ac- 
cepted incidence of 3 to 4.5 per cent attendant upon methimazole therapy. 

Two cases of severe agranulocytosis have been reported in conjunction 
with the administration of carbimazole (8, 11)—1 of which was fatal (11). 
In the fatal case (11), the administration of carbimazole appears to us to 
have been coincidental, rather the cause of death. This patient died 
one hundred and thitty-nine days after cessation of carbimazole therapy, 
and at no time in the course of the illness was there complete agranulocy- 
tosis. Such a course and such a finding in the peripheral blood are most un- 
common in the fatal cases of agranulocytosis thus far observed as a result 
of the use of an antithyroid compound. This does not mean that carbima- 
zole cannot induce fatal agranulocytosis, but thus far no well substantiated 
case has been reported. The patient of Harrison and his associates (8) 
showed no granulocytes and at one time a total white count of only 150 
cells per cubic milliliter, but recovery was complete by the fourteenth day 


of illness. 


SUMMARY 


1. Carbimazole (1-methyl-2-carbethoxythioimidazole) has been given 
therapeutically to 9 men and 32 women suffering from hyperthyroidism. 
In 13 of these it was used preoperatively only. 

2. Initial dosages of the drug varied from 15 to 60 milligrams daily, 
with an average of 38.1 milligrams. 

3. The period of time elapsing between the initiation of therapy and the 
first unequivocal signs of improvement in the thyrotoxic state varied from 
four to twenty-one days, with an average of 11.4 days. 

4. From twenty-one to eighty-four days were required for the control 
of the toxic manifestations of hyperthyroidism; the average was thirty- 
five days. ’ 

5. Of the 28 patients in whom carbimazole was used as definitive medical 
treatment, 16 were apparently well after omission of the medication for 
more than four months, following courses of treatment varying in length 
from one hundred and twelve to four hundred and fifty-nine days, with 
an average of two hundred and thirty-eight and a half days. 

6. Mild side effects were observed in 2 (4.8 per cent) of the 41 patients. 
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7. Carbimazole is an effective, relatively safe antithyroid compound, 
which appears to exert its effects on the signs and symptoms of hyperthy- 
roidism without markedly increasing the already existing hyperplasia of 
the gland. 
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REMENSTRUAL tension has been attributed to different causes 

such as water retention, overproduction of estrogens with or without 
deficiency of vitamin B complex or progesterone (1, 2, 3), and “hormonal 
allergy’ (4). 

Since ‘water retention is usually associated with changes in the anti- 
diuretic activity of blood serum, we decided to assay this activity in pa- 
tients having premenstrual tension and also in those in whom the condition 
was associated with neurosis or other clinical disorders. 


MATERIAL 


Seventy-two women were studied, 9 with uncomplicated premenstrual 
tension, 31 with premenstrual tension accompanied by neurosis, 22 with 
premenstrual tension associated with other diseases, and 10 with neurosis 
unaccompanied by premenstrual tension. It should be noted that all pa- 
tients were classified before the assays were run and that the technician in 
charge of the latter did not know the diagnosis pertinent to the sera he 
was examining. 

The diagnosis of premenstrual tension was made when the patient had 
at least nine of the following symptoms in the five to twelve days preceding 
the menses: irritability, depression, weeping, suicidal ideas, insomnia, 
vertigo, pruritus, increased libido, mastalgia, malleolar edema, dyspepsia, 
diarrhea or constipation, abdominal fullness and lumbar pain. 

Patients were classified as neurotic only after a prolonged examination 
by the method of psychoanalysis as modified by Stekel (5) and by Alexan- 
der (6). In all instances they had the same symptoms as those presented by 
the patients with pure premenstrual tension; however, their complaints, 
although becoming worse premenstrually, were unrelated to the menstrual 
cycle and were of a more serious nature. Once a patient was considered as 
neurotic, she was further classified according to the method of Mira y 
Lopez (7). It proved to be very difficult to find a neurotic patient com- 
pletely free of any symptom of premenstrual tension. 


Received November 30, 1954. 
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METHODS 


When the patient was in the premenstrual phase of her cycle, the samples of blood to 
be analyzed were always taken after breakfast, around 9 a.M., except in a few instances 
in which post-menstrual blood samples were also taken. The blood specimen was allowed 
to clot and the centrifuged serum was kept at —10° C. till the assay was made. The anti- 
diuretic activity of serum was assayed. by the method of Burn (8) modified by Pender- 
grass, Hoder and Griffith (9). For each sample, 3 rats were used. These were taken at 
random from a group of 24 rats, each weighing 250-300 Gm., which were fasted for six 
hours prior to test. After weighing, each rat received 5 ml. of water per 100 Gm. of body 
weight by stomach tube. The animal was then given an intraperitoneal injection of 1 ml. 
of unknown serum. The latter was also injected into 2 more rats, and the 3 animals treat- 
ed with the same serum were kept together in one metabolic cage for ninety minutes, dur- 
ing which time their urine was collected in a graduated 50-ml cylinder. From the ob- 
served volume of excreted urine, the water retention per 100 Gm. of rat body weight was 
calculated. The rats used for the assay of antidiuretic activity of the sera of the patients 
with neurosis unaccompanied by premenstrual tension were maintained in separate 
cages. In this case, the water retentions of the 3 animals were averaged. 

Since it proved to be impossible either to have a standard human serum antidiuretic 
preparation or to assay in each day an equal number of sera of all the classes of patients 
included in this paper, a control group of rats, each receiving 1 ml. of 0.9 per cent sodium 
chloride, was run simultaneously with ail the assays. It must be admitted that this de- 
sign would control the factor of animal variability only partially, since there was no 
opportunity to assess the variability in sensitivity of the rats to the serum antidiuretic 
substance (or substances) itself. 


TABLE 1. ANTIDIURETIC ACTIVITY OF THE SERA IN 9 PATIENTS WITH 
UNCOMPLICATED PREMENSTRUAL TENSION 








Water retention* (ml./100 Gm. of rat) 





Patient Age 
(yrs.) Experimental* Control* 





C.B.S. 26 
Z.M. 27 
C.J.A. 31 
M.C.R. 29 
M.C.B. 22 
C.K. 24 
F.R. 32 
T.N.S. 21 
A.B. 29 


2.4 
1.5 
1.5 
2.1 
1.4 
1.3 
2.4 
1.3 
1.5 


Now WwWNW DH DW DW WD &w 
FN N OF OO I dD 











Totals 23.7 15.4 








Averages and standard errorsf 2.64+0.14 Ri EO.09 





* See text (Methods) for explanation. 
+ Calculated, in this and in subsequent tables. by means of the well known formula 


oF 2 — x)? 
e=V NW -1) 
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RESULTS AND DISCUSSION 


Serum antiduretic activity in 62 patients with premenstrual tension and in 
10 patients with neurosis. Table 1 shows that, when administered intra- 
peritoneally in a dose of 1 ml., the sera of patients with uncomplicated 
premenstrual tension caused in the rat a water retention ranging from 
2.0 to 3.2 ml. per 100 Gm. of body weight, with an average of 2.6 ml. Ta- 
ble 2 shows similarly that the sera of patients with premenstrual tension 
accompanied by neurosis caused an average water retention of 3.3 ml., the 
extreme values being 1.7 and 4.8 ml. per 100 Gm. of body weight. Table 
3 shows that the sera of patients with premenstrual tension accompanied 


TABLE 2. ANTIDIURETIC ACTIVITY OF THE SERA IN 2] PATIENTS WITH PREMENSTRUAL 
TENSION ACCOMPANIED BY NEUROSIS 
































Water retention* 
(ml./100 Gm. of rat) 
Patient Age Type of neurosis 
(yrs.) Experi- 
seca? Control* 
I.R.L. 23 Hysterical (conversion) 3.4 1.7 
N.D.L. 22 Neurasthenia 2.5 1.0 
M.M. 23 Neurasthenia 3.3 2.9 
L.F.B. 34 Hysterical (anxious) 3.6 1.4 
H.R. 36 Anxiety 2.5 1.5 
E.P. 32 Anxiety 3.1 2.8 
M.C.V. 29 Hysterical (sexual conflict) 2.8 1.3 
M.N.C. 24 Hysterical (anxious) 3.5 £2 
K.S. 48 Hysterical (conversion) 4.2 1.8 
M.T.G. 43 Hysterical (conversion) 2.3 1.6 
O.M. 23 Hysterical (sexual conflict) 3.5 1.6 
L.J. 31 Anxiety 3.6 1.5 
D.M. 22 Hysterical (situation) Lr 1.0 
L.R. 39 Hysterical (situation) 4.2 1.9 
A.D.M.S. 43 Neurasthenia 3.9 1.2 
C.S. 35 Compulsive 2.7 1.0 
O.M. 26 Hysterical (conversion) 2.6 1.0 
1.G. 36 Hysterical (anxious 3.4 1.5 
E.P.B. 37 Hysterical (conversion) 4.8 0.7 
M.R.B. 31 Hysterical (situation) 4.2 0.7 
A.Q. 23 Hysterical (sexual conflict) 3.8 1.2 
Totals 69.6 30.5 
Averages and standard errors. | 3.3+0.17 | 1.4+0.12 








* See text (Methods) for explanation. 
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TABLE 3. ANTIDIURETIC ACTIVITY OF THE SERA IN 22 PATIENTS WITH PREMENSTRUAL 


TENSION ASSOCIATED TO OTHER DISEASES 








Water retention* 
(ml./100 Gm. of rat) 


























Patients Age Other diseases 
(yrs.) Experi- 
mantatt Control* 
M.F.M 24 Obesity, cholecystopathy 2.5 0.9 
L.G.G 41 Obesity 2.7 0.9 
D.B 39 Obesity, tonsillitis, nontoxic goi- 2.9 1.0 
ter 
M.G. 28 Nontoxic goiter 1.6 1.0 
M.B. 37 Nontoxic goiter, malnutrition 2.1 1.0 
0.A.L 31 Cushing’s syndrome Rik 1.0 
L.F.T 34 Nontoxic goiter, asthma 3.2 2.1 
C.S. 31 Obesity 2.6 1.4 
A.C 26 Malnutrition, edema 2.5 1.0 
ALF. 43 Obesity, nontoxic goiter 2.1 1.2 
A.M. 38 Hepatic insufficiency 2.7 1.4 
F.G. 31 Unstable colon, nontoxic goiter 2.1 1.5 
Z.A.A. 29 Hepatic insufficiency 3.5 1.5 
M.R.V 29 Hepatic insufficiency, obesity 3.3 2.7 
H.C 42 ' Hepatic insufficiency, mastopa- 0.6 0.2 
thy 

R.B. 37 Cancer of breast 0.7 1.0 
M.A.M. 27 Hypothyroidism 2.9 1.2 
so OF 26 General edema 3.0 1.5 
8.A.M. 22 Hirsutism 2.8 1.0 
R.R.S. 33 Hirsutism, obesity 2.3 0.7 
D.R. 39 Metrorrhagia, obesity 3.2 2.7 
A.H.L. 44 Hepatic insufficiency 2.7 1.2 

Totals 54.7 26.1 

Averages and standard errors | 2.5+0.16 | 1.2+0.11 








* See text (Methods) for explanation. 


by other diseases caused a water retention ranging from 0.6 to 3.3 ml. per 
100 Gm., with an average of 2.5 ml. Table 4 shows that the sera of pa- 
tients with uncomplicated neurosis caused an average water retention of 
2.2 ml., the extreme values being 1.6 and 2.5 ml. per 100 Gm. of body 


weight. 


The significance of the differences between these averages can be judged 
by inspection of Table 5, in which the 80 per cent confidence limits of the 
different averages are listed. These are calculated by adding to, or sub- 








UNCOMPLICATED NEUROSIS 
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TABLE 4, ANTIDIURETIC ACTIVITY OF THE SERA IN 10 PATIENTS WITH 


Volume 16 
























Water retention* 


(ml./100 Gm. of rat) 
































Patient Age Types of neurosis 
(yrs.) Experi- 

eet ahe Control* 
Z.K. 30 Anxiety 2.1 ba 
M.M.P. 32 Neurosis (situation) 2.0 1:7 
ILM. 23 Hysterical (conversion) 2.4 1.8 
A.F.O. 19 Hysterical (conversion) 2.4 2.2 
D.S. 31 Anxiety 2.5 2.4 
M.E. 29 Anxiety ES j | es 
J.0.F. 27 Hysterical (situation) 2.0 t:7 
M.C.B. 34 Anxiety 2.4 1 ay § 
R.H. 24 Anxiety 1.6 Pe 
W.C.B. 26 Hysterical (sexual conflict) 2.4 1.8 
Totals 21.5 18.4 

Averages and standard errors | 2.2+0.10/} 1.8+0.08 











* See text (Methods) for explanation. 


(TaBuEs 1, 2, 3 AND 4) 





TaBLeE 5. THE 80% CONFIDENCE LIMITS OF THE AVERAGE WATER RETENTION 












Clinical condition 





Co 
] 













80% 


nfidence 


imitst 








Uncomplicated premenstrual tension 
Premenstrual tension associated with neurosis 
Premenstrual tension associated with other dis- 


eases 


Uncomplicated neurosis 








Average 
water 
retention n* 
(ml./100 Gm. 
2.6+0.14f 8 
3.3+0.17 20 








2. 
3 


bd bo 


4-2.8 
.0-3.6 





* 








* The number of degrees of freedom of each average. 
t To calculate the 80% confidence limits of an average, the product of its standard 





error by its 20% t (taken from a ¢ table) is first obtained. The inferior limit is then ob- 
tained by subtracting this product from the average; the superior limit is obtained by 
adding the same figure to the average. The probability of the difference between two 
averages being due to chance is about 7% when the superior limit of the smaller average 
just equals the inferior limit of the greater one. 


t Standard errors. 
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tracting from each average the figure obtained by multiplying the standard 
error by the 20 per cent ¢ value corresponding to the number of degrees of 
freedom of the average, the confidence limits of which are being calculated 
It should be noted that when the highest 80 per cent confidence limit of a 
smaller average just equals the lower 80 per cent confidence limit of a 
larger one, the probability of the difference between the two being due to 
chance is about 7 per cent. It can therefore be seen from Table 5 that the 
water retention caused by the sera of patients with premenstrual tension 
accompanied by neurosis was significantly greater than that caused by 
either uncomplicated premenstrual tension or uncomplicated neurosis or 
premenstrual tension accompanied by other diseases. On the other hand, 
there was no significant difference among the last mentioned groups of pa- 
tients, although the antidiuretic activity of the sera of patients with un- 
complicated neurosis appeared to be smaller than that of the sera of all 
patients with premenstrual tension. 

Water retention caused by injection of saline as a means of correction for the 
variability of the assays. Tables 1, 2, 3 and 4 show also the water retention 
caused in the rat by intraperitoneal injection of physiologic saline (control 
water retention) in tests run simultaneously with all assays of antidiuretic 
activity. Inspection of these tables shows that the control water retention 
for the assays of the sera of the patients with uncomplicated premenstrual 
tension ranged from 1.3 to 2.4 ml., with the average of 1.7 ml. per 100 Gm. 
of body weight. Corresponding values were: a range of 0.7—2.8 ml. and an 
average of 1.4 ml. per 100 Gm. of body weight for assays of sera of patients 
‘with premenstrual tension accompanied by neurosis (Table 2); a range of 
0.2—2.7 ml. and an average of 1.2 ml. for the patients with premenstrual 
tension accompanied by other diseases (Table 3); and a range of 1.7-2.4 
ml. and an average of 1.8 ml. for the patients with uncomplicated neurosis 
(Table 4). 

In order to gain further information concerning the relationship be- 
tween the control water-retention values and those obtained with the ‘‘un- 
known” sera, we submitted these data to covariance analysis (Table 6) 
(10). It may be seen that even after correction for the control water reten- 
tion the F related to clinical condition continued to be statistically highly 
significant (F=11.11; P <0.001). Moreover, the slope of the regression of 
“unknown” water retention on the ‘‘control’’ water retention was found 
to be 0.40442. From the formula for the standard deviation of the slope 


(10): 


o : 0.40822 
8 = Vers we obtain 8 = 4/ = 1.170. 
S(a — z)? 14.1112 
) 
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TABLE 6. COVARIANCE ANALYSIS OF THE DATA OF TABLEs 1, 2, 3 AND 4 








Sums of squares and products Adjusted 
































Source n* ron n Variance Fq P 
[Wt [wY]t (Y7]§ 
Clinical conditions 3 3.6598 —1.0488 11.9223 | 13.3692 3 4.4556 10.915 | <0.001 
Error (residuals) 58 14.1112 5.7069 25.5766 | 23.2686 57 0.40822 
5.7069 
Total 61 17.7710 4.6581 37 .4989 b= =0.40442 
14.1112 











b2 —2b 0.40822 
Factor to correct [Y?] 0.16356 | —0.80885 1 ' = =0.170 
14.1112 


* Degrees of freedom. 

+ Sums of the squares of the differences between the values for ‘‘control”’ water retention and its average. 

t Sums of the products of differences between the ‘‘control’’ and “unknown” water retentions and their respective 
averages. 

§ Sums of the squares of the differences between the values for ‘‘unknown” water retention and its average. 

|} Adjusted [Y?] =[Y2] —2o[WY] +b7W 4. 


{ F is the variance ratio. 

















TABLE 7. ANTIDIURETIC ACTIVITY OF THE SERA IN 10 PATIENTS WITH PREMENSTRUAL 
TENSION AND NEUROSIS, IN WHOM ASSAYS WERE MADE BOTH BEFORE AND AFTER 





























MENSTRUATION 

Water retention* (ml./100 Gm. of rat) 

5 Age : Premenstrual Postmenstrual 
Patient (yrs.) Type of neurosis 
Experi- Con- Experi- Con- 
mental* trol* mental trol 
A.L.M. 41 Hysterical (conversion) 4.5 2.5 2.9 1.0 
M.C. 33 | Hysterical (conversion) 2.0 0.6 2.7 0.5 
0.C.8. 34 | Hysterical (conversion) 3.7 1.0 3.0 1.0 
Alt: 26 | Hysterical (situation) 2.7 1.4 2.4 1.6 
CS. 26 | Hysterical (situation) 2.9 1.0 3.5 1.0 
E.I.B. 22 | Anxiety 3.9 1.8 3.6 0.6 
M.O.V. 28 | Anxiety 4.8 1.0 3.0 0.6 
LT, 31 | Anxiety (hysterical) 2.8 1.8 2.6 1.7 
P.O.T. 38 | Anxiety 2.8 1.5 2.4 1.6 
A.R. 29 | Hysterical (sexual con- 
flicts) 3.2 1.9 2.2 1.9 
Averages and standard errors 3.38 £0.28 | 1.44+0.18 | 2.8+0.17 | 1.2+0.16 

















* See text (Methods) for explanation. 
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This shows that the slope was significant 


( 0.40442 
~ 0.170 





= 2.378; for 57 degrees of freedom, P = 0.021) 


It seems, therefore, that if we account for the “‘control”’ water retention by 
means of covariance analysis we increase the precision of the assay, but 
the difference between the group of premenstrual tension patients and the 
others continues to be significant. 

Serum antiduretic activity in 10 patients with premenstrual tension and 
neurosis, in whom assays were made both before and after menstruation. It may 
be seen from Table 7 that, although the average water retention was 
greater in the premenstrual period (average: 3.3+0.28) than in the post- 
menstrual period (average: 2.8+0.17), the difference between the two 
averages was not statistically significant. We submitted the data pre- 
sented in Table 6 to covariance analysis and found that F,..3=2.201 
(which corresponds to a P value of 0.05-0.20). It should be therefore con- 
cluded that no difference could be detected between the two phases of the 
menstrual cycle. 

SUMMARY 


Serum antidiuretic activity has been determined in a group of 72 
women. Blood samples were taken about five days before the menses in 
62 patients—9 with uncomplicated premenstrual tension, 21 with pre- 
menstrual tension accompanied by neurosis, 22 with premenstrual tension 
accompanied by other clinical conditions, and 10 with neurosis unaccom- 
panied by premenstrual tension. The results suggested that the patients with 
premenstrual tension accompanied by neurosis had a higher level of serum 
antidiuretic activity than that found in the other groups of patients. On 
the other hand, the examination of 10 additional patients with premen- 
strual tension plus neurosis, in whom blood samples were taken both be- 
fore and after menstruation, failed to reveal a statistically significant dif- 
ference between premenstrual and postmenstrual serum antidiuretic ac- 
tivity, although the latter was slightly lower than the former. 
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Letters t o the Editor 





THE PRESENCE OF 6-s-HYDROXYLASE IN 
HUMAN PLACENTA* 


To THE EpIToR: 


The enzyme 6-8-hydroxylase has been demonstrated to be present in 
hog adrenals (1), beef adrenals, beef ovaries, rat liver, and Mucorales fun- 
gus preparations (Hayano et al. (2)). We are reporting the presence of this 
enzyme in the human placenta. 


METHODS 


Progesterone 4-C™ (1.510° cpm; specific activity, 1.210’ cpm/mg.) 
was incubated with 25 Gm. of finely minced placenta which had been ob- 
tained by Cesarean section in the eighth month of pregnancy. The incuba- 
tion was carried out at 37° C. in 50 ml. of Krebs-Ringer phosphate buffer 
(pH 7.4) for three and a half hours. The incubation mixture was then ex- 
tracted with hot acetone (50° .C.), which was concentrated in vacuo. A 
duplicate control mixture was extracted similarly without incubation. 

From the aqueous residue of the acetone extract, the steroids were ex- 
tracted with chloroform and purified by paper chromatography (3). 


RESULTS 


In the hexane-benzene:formamide system, the steroid isolated had an 
Rf of 0.37, identical to that of authentic 6-8-hydroxyprogesterone run 
simultaneously. An aliquot of the compound was added to crystalline 6-8- 
hydroxyprogesterone and on three subsequent recrystallizations from cy- 
clohexane, hexane-cyclohexane (1:1), and heptane-methanol (9:1), the 
specific activities were found to be 394 cpm/mg., 397 cpm/mg., and 401 
cpM/mg., respectively. 

Another aliquot was diluted with 50 yg. of authentic 6-8-hydroxy- 
progesterone and run in the benzene-formamide system. The authentic 
material, as determined by ultraviolet absorption on a Haines scanner, and 
the isolated compound, as determined by radioactivity, occupied the same 
spot (4). A fraction of this material was acetylated with acetic anhydride in 





* This investigation was supported by a research grant, G-3843(c), from the National 
Institute of Arthritis and Metabolic Diseases of the National Institutes of Health, U.S. 
Public Health Service. 
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pyridine (3:1) and the procedure repeated in the heptane-formamide sys- 
tem. Again, both were located in the same spot (Rf 0.20). Finally, a por- 
tion was oxidized with CrO; and the resulting spot (Rf 0.71 in hexane- 
benzene:formamide) was identified as 6-ketoprogesterone. The specific 
activity remained constant in these procedures. By radioactivity determi- 
nation, the conversion was 11 per cent. No conversion occurred in the con- 
trols. 
DISCUSSION 


The enzyme, 6-8-hydroxylase, has been found in many tissues. However, 
in most cases its activity has been demonstrated by its conversion of 11- 
desoxycorticosterone to the 6-8-hydroxylated derivative of that com- 
pound (2, 5). Hayano et al. found that the ovarian enzyme did not convert 
progesterone to 6-8-hydroxyprogesterone. The low progestational activity 
of the compound (6) and its ubiquitous distribution as regards both organs 
and species poses a question as to its physiologic significance in steroid 


metabolism. 
Davin L. Beruiner, M.D. 


Hiutron A. SALHANICK, Px.D., M.D. 


Department of Obstetrics and Gynecology, 
University of Utah College of Medicine, 
Salt Lake City, Utah 
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Addendum 


Since this paper was submitted for publication, Hagopian ef al. (7) reported the iso- 
lation of 6-ketoprogesterone after perfusion of placentas with progesterone-4-C*. As 
6-6-hydroxyprogesterone was not isolated, presumably the hydroxyl group is oxidized 
to the ketone in the perfusates. This apparently did not occur in the incubations, as we 
could not detect the presence of 6-ketoprogesterone. - 
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CYCLICAL CHANGES IN FEMALE NASAL MUCUS 


To THE Epiror: 


Cyclical changes in the mucus of the cervix of the human uterus have 
been demonstrated by Séguy and Vimeux (1), Lamar, Shettles and Delfs 
(2), Viergiver and Pommerenke (3), Clift (4) and numerous others using 
quantitative or rheological techniques. 

Papanicolaou (5) showed the process of arborization of cervical mucus 
and these findings have been confirmed by Rydberg (6), Roland (7), 
Zondek and Rozin (8) and Urdan and Kurzon (9). In this last paper, an 
extensive investigation into the cyclical patterns of arborization was re- 
ported. 

The formation of fern-leaf patterns has been shown by Zondek and 
Rozin (8) to occur in other secretions containing protein and electrolytes. 
In the cervical mucus, the arborization patterns occur during estrogenic 
stimulation, according to Campos da Paz (10), Roland (7), Bergman (11) 
di Paolo and Lelio (12) and others. 

Urdan and Kurzon (9) demonstrated the disintegration of the fern-leaf 
patterns of the cervical mucus associated with ovulation and increasing 
luteal activity. 

As part of a more extensive investigation into the behavior of mucosal 
surfaces, the following study was made of the nasal mucus. 

Two females volunteered. These women, with regular menstrual cycles, 
took daily basal temperature readings. Nasal mucus was obtained with a 
throat swab and smeared on a clean slide twice a week. 

Volunteer A, aged 30 years, had a 26-day cycle. In the cycle reported 
(Figs. 1-3), avelation (as determined by the temiperatre readings) oc- 
curred on the sixteenth day. 

Volunteer B, aged 22 years, had a 29-day cycle; in her case, ovulation 
took place on the sixteenth day. A further cycle was studied in this 
woman. The patterns observed in the smears of the nasal mucus during 
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this second cycle were similar to those observed during the cycle illus- 


trated in Figures 4-6. 
The changes shown in the nasal mucus were comparable with those de- 


scribed in cervical mucus. 


DISCUSSION 


In a paper presented in 1953, Zondek (13) remarked that nasal mucus 
did not show cyclical changes. Our findings do not agree with this state- 
ment. 

Cyclical changes have been shown in oral. epithelium by Ziskin and 
Moulton (14), in the cells of the urinary sediment by Papanicolaou (15) 
and del Castillo, Argonz and Mainini (16), and in the cells of the gastric 
resting juice by Henderson (17). The changes in the cells of the female 
genital tract are well known. 

The results of this investigation suggest that the columnar epithelium 
of the nose is subject to hormonal influence—a fact suspected by clinicians 
faced with problems of atrophic rhinitis and vicarious menstruation. 
Proof, however, must await the demonstration of cellular changes. 

Ian D. HenpeErson, F.R.C.S. 


Department of Surgery, 
University of London 
Postgraduate Medical School, 
Ducane Road, 

London W. 12, England 
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THE QUESTION OF A PSYCHOGENIC FACTOR IN 
SOME CASES OF PRIMARY AMENORRHEA 


To THE EpITor: 


Pure primary amenorrhea being infrequent, we should like to report an 
interesting case, in which apparently spontaneous recovery occurred at 
the age of 27. 

It is generally conceded that primary amenorrhea is caused either by 
hormonal dysfunction (usually hypofunction of the anterior hypophysis, 
but sometimes of the ovaries (1)) or by congenital maldevelopment of the 
uterus (2). Psychogenic secondary amenorrhea is well known (3, 4), but 
we could not find any reports of primary amenorrhea from this cause in the 
literature. 

CASE REPORT 

A 27-year-old childless married woman reported that she had never menstruated 
spontaneously previously, but that since the age of 16 she had had sporadic bleeding after 
the injection of hormones. She had a sterile, married sister. 

Except for the findings on gynecologic examination, a thorough general investiga- 
tion showed nothing abnormal. Bimanual gynecologic palpation revealed a somewhat 
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small uterus, with free adnexa. Urinary estrogen excretion was low, but the excretions of 
follicle-stimulating hormone and 17-ketosteroids were normal. Hysterosalpingography, 
performed with Lipiodol, showed a severely hypoplastic, double uterine cavity, with 
occluded tubes. When Salpix was used, the left tube was seen to be partially filled (Fig. 
1). A uterotubal insufflation carried out nine months later showed normal passage of 
gas. Basal body temperature was constantly biphasic for the thirteen months it was 
measured. Cytologic examination of the vaginal and cervical discharges, over an eight- 
month period, indicated a definitely low estrogen output. 


Fig. 1. Hypoplastic bicornual uterus and occluded tubes. 


From the very start of the cytologic examinations, which were initiated at the begin- 
ning of the investigation along with the temperature measurements, the patient had, for 
the first time in her life, monthly bleeding lasting for one to two days. Thus a cycle was 
established without any therapy. An endometrial biopsy performed on day 24 of this 
cycle showed a proliferative endometrium, corresponding to that of day 10-12. 


Summary: A woman with primary amenorrhea of long duration showed 
low estrogen excretion, normal FSH excretion, and a hypoplastic bicornual 
uterus with spastic tubes. Although the basal temperature was biphasic in 
character, endometrial biopsy indicated low progesterone levels. Normal 
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cyclic bleeding ensued, without specific treatment, after the examinations 
were started. 

Several factors concur to make this an interesting, if somewhat obscure, 
case. The amenorrhea could be explained on the basis of low estrogen 
titers and a hypoplastic uterus (though why the FSH excretion was not 
elevated, is not clear). On the other hand, a logical explanation of the es- 
tablishment of a cycle without treatment, in a 27-year-old woman, coulk| 
be a psychogenic factor. Plotz and Wilbrand (5), Markee (6), Fremont 
Smith and Meigs (7), and others have reported the occurrence of psycho- 
genic secondary amenorrhea. In our patient, it is possible that emotional 
stress caused by delayed onset of uterine bleeding, her sterility and that of 
her sister, and perhaps other unknown anxieties, resulted in a state in 
which her sexual organs were unresponsive to the low level of hormonal 
stimulation by the ovaries. Our examinations being interpreted by her as 
the long-sought treatment, her emotional stress may have been released, 
and thus regular, cyclic bleeding ensued. 

: Cuar.es A, JozL, M.D., Px.D. 

f Mosué Lancet, M.D. 
Institute for Research and 

Treatment of Infertility, 
Municipal Hospital, 
Tel-Aviv, Israel 
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THURSDAY, JUNE 7, 1956 
9:30 A.M. HYPOTHALAMUS AND PITUITARY 
CHAIRMEN: J. W. JAILER AND C. M. SZEGO 


1. Pituitary Adrenocortical Response to Insulin, Epinephrine, and a Nonspecific Stres- 
sor in Normal and Abnormal Patients. 


Laurance W. Kinsell, M.D., George D. Michaels, Ph.D. (by invitation), Roger W. 
Friskey, M.D. (by invitation), Frederick R. Brown, Jr., M.D. (by invitation) 
and James E. Keasling, M.D. (by invitation). Institute for Metabolic Research 
of the Highland Alameda County Hospital, Oakland, California. 


Evaluation of pituitary-adrenal responsiveness is of academic and practical interest. 
Techniques used to evaluate pituitary-adrenal status include urinary 17-ketosteroids, 
blood and urinary 17-hydroxysteroids, circulating eosinophils, and the response of any 
or all of these to administered ACTH and epinephrine. Some of these procedures have 
provided an adequate index of adrenocortical status, but none has proved to be a satis- 
factory technique for quantitative determination of pituitary-adrenal response to acute 
and chronic stress. This report presents data obtained in normal and abnormal human 
subjects. Standard amounts (on a body-weight basis) of insulin, epinephrine, and a non- 
specific pyrogenic agent are administered intravenously or intramuscularly. At suitable 
intervals the levels of plasma free and conjugated 17-hydroxycorticoids are determined 
(as well as of circulating eosinophils and blood sugar). Urinary 17-hydroxycorticoids 
are determined during the period of study. To date the findings indicate a predictable 
pituitary-adrenal response to insulin in normal individuals, which varies significantly 
from that noted in the abnormal subjects. There is little or no change in the plasma corti- 
coid level in response to epinephrine in either normal or abnormal subjects. Studies with 
the use of the pyrogen are in progress. Utilization of infused corticoids in these subjects 
is also discussed. 


2. Physiologic Studies of Adrenal Function After Hypophysectomy in Man. 


Mortimer B. Lipsett, M.D. (by invitation), Charles D. West, M.D. and Olof H. 
Pearson, M.D. Sloan-Kettering Institute, New York, N. Y. 


Cortisone or ACTH was withdrawn from 20 patients after complete anterior hypo- 
physectomy. Acute adrenal insufficiency developed in 17 of the 20 patients two to ten 
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days after withdrawal. The clinical picture of vomiting, weakness, fever and vascular 
collapse was identical to that seen after cortisone withdrawal in adrenalectomized pa- 
tients. There was no tendency to waste sodium during steroid withdrawal. This con- 
firms observations that aldosterone secretion continues in the absence of the hypophysis. 
However, increased secretion of aldosterone under the stimulus of a low-salt diet offered 
no protection against cortisone withdrawal. Hyponatremia rarely occurred when 
cortisone was withheld from the hypophysectomized patient. This is in contrast to com- 
parable studies of adrenalectomized patients, who usually display hyponatremia al- 
though sodium balance is maintained. Absence of hyponatremia and water retention in 
the hypophysectomized group is probably attributable to the concurrent diabetes 
insipidus. Fasting blood sugar values showed little change during the experimental period, 
and days of poor food intake did not induce significant hypoglycemia. Urinary 17- 
ketosteroids and formaldehydogenic steroids averaged 3 mg. and 0.3 mg./24 hours, 
respectively, during steroid withdrawal. Preliminary studies showed the level of blood 
corticoids to be zero when clinical adrenal insufficiency was present. Induction of adrenal 
insufficiency after hypophysectomy has proved a reliable criterion of completeness of 
hypophysectomy. 


3. Plasma Levels of ACTH in Normal Subjects and Addisonian Patients Following 
Corticosteroid Administration. 


John E. Bethune, M.D. (by invitation), W. Francis Ganong, M.D., David M. 
Huime, M.D. and Don H. Nelson, M.D. Peter Bent Brigham Hospital, Harvard 
Medical School, and the Howard Hughes Medical Institute, Boston, Mass. 


The method of Nelson and Hume for the bioassay of ACTH has been used to deter- 
mine ACTH levels in human plasma. Twenty-milliliter samples of plasma from 19 
Addisonian patients who had received no therapy for twenty-four hours contained 1-5 
milliunits of ACTH, or 5-25 milliunits per 100 ml. Intravenous infusions of hydrocorti- 
sone in doses of 2.5 to 20 mg. over periods of two to eight hours brought about a decrease 
in ACTH levels. Ten mg. appeared to be the dose required for suppression over eight 
hours and as little as 2.5 mg. given over two hours was effective. Fluorohydrocortisone 
and delta-1-cortisone also decreased plasma ACTH levels in the Addisonian patients. 
No detectable ACTH was present in the plasma of untreated normal subjects. An in- 
crease to measurable levels was found in some subjects when corticosteroid adminis- 
tration was stopped. Fluorohydrocortisone, given in doses of 10 and 5 mg. per day for a 
period of five days, caused adrenal suppression, as indicated by decreased urinary levels 
of 17-hydroxycorticosteroids. Twenty-four hours after stopping such therapy 2 of 5 
subjects had markedly increased plasma ACTH levels. The possible use of this proce- 
dure as a test of the ability of the pituitary to secrete ACTH is suggested. 


4. Inhibition by Chlorpromazine of the Adrenocortical Response to Insulin Hypo- 
glycemia. 
Nicholas P. Christy, M.D. (by invitation), Mary Knight, M.D. (by invitation), 
Donald Longson, M.D. (by invitation) and Joseph W. Jailer, Ph.D., M.D. Col- 
lege of Physicians and Surgeons, Columbia University, New York, N.Y. 


In 8 schizophrenic patients, the administration of 45-670 units of regular insulin 
induced hypoglycemic coma, with a concomitant rise in plasma 17-OH-corticosteroids 
from resting levels of 24 micrograms to an average of 39 micrograms per 100 ml. In an 
attempt to block the hypothalamic-pituitary-adrenal response to the stress of the in- 
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sulin hypoglycemia, observations were repeated in the same patients pre-treated with 
100-400 mg. of chlorpromazine from 0-12 hours before the administration of insulin. The 
depth of coma and the depression of the blood sugar values were comparable in both 
experiments. However, the absence of sweating, salivation, and peripheral vasoconstric- 
tion suggested autonomic effects of the chlorpromazine. The response of the plasma 17- 
OH-corticosteroid level was now significantly inhibited (average control value 22 micro- 
grams per 100 ml.; average post-insulin value 19 micrograms per 100 ml.). Pre-treatment 
with chlorpromazine did not prevent adrenal response to exogenously administered 
ACTH. It is felt that these results indicate a block at the hypothalamic-pituitary level. 
The addition of high concentrations of chlorpromazine to plasma interferes somewhat 
with the Porter-Silber chromogen reaction; however, evidence is presented to show that 
this phenonenon does not account for the foregoing results. 


5. Some Aspects of the Central Nervous System Regulation of ACTH Secretion. 


John W. Mason, M.D. (introduced by M. 8. Goldstein, M.D.). Walter Reed 
Army Institute of Research, Washington 12, D. C. 


Interdisciplinary investigations in the rhesus monkey have been initiated to study, 
first, the neuroanatomic mechanisms underlying the regulation of ACTH secre‘ion 
and, secondly, the psychologic correlates of ACTH secretion. A technique for stimula- 
tion through permanently implanted electrodes in the conscious monkey has been de- 
veloped. Stimulation through electrodes implanted in the infundibular region of the hy- 
pothalamus induced marked elevation of the level of plasma 17-hydroxycorticosteroids. 
No such response was observed during control stimulation of the putamen.or anterior 
thalamus. Thus far, in a study of limbic system structures having hypothalamic pro- 
jections, significant corticosteroid elevations have followed amygdaloid nucleus stimula- 
tion. In concurrent experiments employing behavioral conditioning techniques, plasma 
17-hydroxycorticosteroid levels were determined during conditioned emotional responses. 
Conditioned “anxiety” or ‘fear’ responses and avoidance behavior were azsociated with 
marked corticosteroid elevations. Other conditioning situations, such as lever-pressing for 
food on a continuous reinforcement or on a 20:1 fixed ratio basis, or abrupt shifts in 
the lever press-reinforcement ratio, induced no corticosteroid elevations. 


6. Separate Hypothalamic Areas Controlling Pituitary Gonadotropic Function and 
Mating Behavior in Female Cats and Rabbits. 


Charles H. Sawyer, Ph.D. and Bruce Robison, B.A. (by invitation). University 
of California at Los Angeles and VA Hospital, Long Beach, California. 


Mature female cats and rabbits were employed in an investigation designed to study 
the effects of hypothalamic lesions on the release of pituitary gonadotropin in reflexly 
ovulating species. Electrolytic lesions were placed by stereotaxic means in the anterior, 
tuberal or posterior hypothalamic regions of both animal forms. Tuberal lesions in either 
species blocked copulation-induced ovulation and sometimes led to ovarian atrophy 
without inhibiting estrogen-evoked mating behavior. On the other hand, mammillary 
lesions in the rabbit and anterior hypothalamic lesions in the cat induced prolonged or 
permanent anestrus without ovarian atrophy. The animals refused to accept the males 
even after treatment with extrinsic estrogen (rabbit) or estrogen-PMS (cat). Ovulation 
could be induced in either of these latter primed groups by artificial stimulation of the 
hypophysis. Anterior lesions were inconsistent with life in rabbits. Posterior lesions in 
cats resembled tuberal ones in effect. It would thus appear that, whereas both species 
have a common region controlling gonadotropic function of the adenohypophysis, their 
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separate “centers” activated by estrogen to induce behavioral estrus differ diametrically 
in location within the hypothalamus. 


7. The Effect of Chlorpromazine on Pituitary-Adrenal Function. 


E. A. Ohler, Ph.D., R. W. Sevy, Ph.D., M.D. and Alvin Weiner, B.S. (by invita- 
tion). Departments of Physiology and Pharmacology, Temple University School 
of Medicine, Philadelphia, Pa. 


Since previous reports have been conflicting as to the effect of chlorpromazine on 
ACTH secretion, a study was undertaken to determine its action in intact and hypo- 
physectomized rats. Using adrenal ascorbic-acid depletion as an index of ACTH secre- 
tion, it was shown that chlorpromazine in doses of 0.25 to 2.0 mg./100 Gm. of body weight 
subcutaneously does not itself induce significant depletion (P= >0.05 in all 5 doses). 
Chlorpromazine was then tested for its ability to block the stresses of sham adrenal- 
ectomy and unilateral adrenalectomy. In doses of 1.5 and 2.0 mg./100 Gm., chlor- 
promazine completely blocked (p= <0.01) the stress of sham adrenalectomy. In the 
case of unilateral adrenalectomy, chlorpromazine partially blocked depletion at 1.5 
mg. and completely blocked it (p= <0.02) at a 2.0-mg. dose. Chlorpromazine (1.5 mg.) 
was without effect (p= >0.5) on the ability of exogenously administered ACTH to 
cause depletion in hypophysectomized rats. Therefore, the inhibition of stress-induced 
adrenal ascorbic-acid depletion by chlorpromazine probably represents an inhibition 
of stress-induced ACTH secretion and is not due to any direct action on the adrenal 
cortex. Chlorpromazine, like morphine, may act to inhibit at the hypothalamic-pituitary 
level or other portions of the central nervous system. 


8. Effect of Adrenal Hormones on the Neurosecretory Material of the Neurohy- 
pophysis. 
Robert Gaunt, Ph.D., J. J. Chart, Ph.D. (by invitation) and Ben Antonchak, 
B.S. (by invitation). Research Department, Ciba Pharmaceutical Products 
Inc., Summit, N. J. 


The neurosecretory material (Scharrer and Scharrer, Recent Progr. Hormone Res. 10: 
183, 1954) in the posterior pituitaries of mature male rats was estimated in various experi- 
mental situations. Photoelectric determinations were made of the relative densities of 
sections of tissues stained with aldehyde-fuchsin. There was slight, if any, depletion of 
neurosecretory material associated with the development of simple adrenal insufficiency 
from one to twenty-one days after adrenalectomy. Dehydration induced by hypertonic 
saline in a standard 24-hour procedure, however, caused depletion to a greater extent in 
adrenalectomized than in intact animals (59 per cent and 68 per cent of control values, 
respectively). A total of 7.5 mg. of hydrocortisone given in divided doses prior to and 
during the dehydration period blocked the sensitivity to depletion in adrenalectomized 
animals (76 per cent of controls) but was without effect in intact rats. Desoxycorti- 
costerone in the same dosage did not affect the response of adrenalectomized animals to 
dehydration but seemed to enhance depletion in normal rats (49 per cent of controls). 
These findings are consistent with evidence from other sources indicating that corti- 
coids affect either the synthesis or release of neurohypophyseal hormones. 


9. Decreased Aldosterone Secretion in Decapitated Dogs. 
Elizabeth W. Rauschkolb, A.B. and Gordon. L. Farrell, M.D. (introduced by 
George Sayer, Ph.D.). Western Reserve University School of Medicine, Cleveland, 
Ohio. 
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Aldosterone secretion continues at relatively high levels following hypophysectomy 
(J. Clin. Endocrinol. & Metab. 15: 852, 1955). Administration of hydrocortisone for 
five weeks markedly depresses adrenal secretion of hydrocortisone and corticosterone, 
but does not diminish aldosterone production (Endocrinology 58: 104, 1956). The secre- 
tion of aldosterone appears to be less dependent on adrenohypophyseal regulation than 
does that of other known corticosteroids. Experiments were designed to determine if 
the adrenal possesses inherent autonomy in the secretion of aldosterone or whether the 
regulation of secretion resides in a central nervous system structure other than the pitui- 
tary gland. Eight dogs were surgically decapitated. Blood pressure was maintained by 
continuous infusion of norepinephrine alone or norepinephrine in combination with 
dextran, 5 per cent glucose, or intravenous gelatin. Artificial respiration was employed. 
Body temperature was maintained at approximately 37°. Four hours after decapitation 
the left adrenal vein was cannulated and adrenal venous blood was collected over an 
approximate two-hour period. The adrenal venous blood was extracted and analyzed 
for aldosterone. Aldosterone secretion was 7.14 + 1.77 (S.E.) ug./100 Kg. body wt./hr. The 
average aldosterone secretion rate in 19 intact dogs bled for the same period of time 
was 21.8+2.99 ug./100 Kg. body wt./hr. It is concluded that aldosterone secretion by 
the adrenal is dependent upon a neural or neurohumoral mechanism residing in the head. 


10. Some Physiologic Effects of Primate Pituitary Growth-Hormone Preparations in 
the Hypophysectomized Rhesus Monkey. 


Ernest Knobil, Ph.D., Richard C. Wolf, Ph.D. and Roy O. Greep, Ph.D. Harvard 
Medical School and Harvard School of Dental Medicine, Boston 15, Mass. 


Previous studies in this laboratory have demonstrated that beef and pig growth- 
hormone preparations fail to elicit significant physiologic effects in normal, partially pan- 
createctomized and hypophysectomized rhesus monkeys with reference to growth and 
various aspects of carbohydrate and protein metabolism. To test the hypothesis that 
the difference in responses to growth hormone between primates and phylogenetically 
lower species may be related to species differences in the nature of the growth-hormone 
molecule, growth-hormone preparations obtained from monkey pituitary glands were 
administered to hypophysectomized rhesus monkeys. These preparations (an alkaline 
extract and a purified sample prepared by Drs. Raben and Astwood) were assayed in the 
rat and were found to possess high growth-hormone activity. These monkey growth- 
hormone preparations, in contrast to similar ones obtained from beef and pig pituitary 
glands, induced striking elevations in the fasting blood sugar level and decreases in insulin 
sensitivity and glucose tolerance. Preliminary experiments showed that this dichotomy 
in the effect on carbohydrate metabolism is also evident on the atrophied costochondral 
junction of the hypophysectomized monkey. Monkey growth hormone brings about 
repair of the costochondral junction whereas beef growth hormone administered at 
equivalent dose levels and for the same period of time, fails to stimulate bone growth. 


2:00 pm. ADRENAL 
CHAIRMEN: R. GAUNT AND J. C. LAIDLAW 
11. Rate of in Vitro Transformation of Cortisone and Hydrocortisone by Dog Liver. 


O. Hechter, Ph.D., E. Frank, M.D. (by invitation), E. Caspi, Ph.D. and H. 
Frank, M.D. (by invitation). Worcester Foundation for Experimental Biology, 
Shrewsbury; the Kirstein Laboratory of Surgical Research, Beth Israel Hospital; 
and the Dept. of Surgery, Harvard Medical School, Boston, Mass. 
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In the present study an attempt has been made to estimate the order of magnitude 
of the corticosteroid transformation process in the liver under physiologic conditions. 
C'-cortisone and C!*-hydrocortisone were dripped into the portal vein of dogs over a 
period of about one hour, during which period samples of the hepatic venous outflow, 
portal venous and femoral arterial blood were drawn simultaneously. All blood loss 
was replaced by the infusion of an equivalent amount of blood from donor dogs. From 
the number of counts in the cortisone and hydrocortisone zones isolated by paper 
chromatography, it was possible to estimate the concentration of corticosteroids in the 
various samples. At portal-vein concentrations of 184 to 243 ywg./100 ml. it can be 
calculated that: 1) the rate of disappearance of cortisone and hydrocortisone is about 
36 to 96 mg. per Kg. of liver per hour; 2) less than 4 per cent of the cortisone present in 
the portal vein escapes the hepatic transformation mechanism; and 3) the in vivo con- 
version of cortisone to hydrocortisone occurs to the extent of less than 3 per cent. The 
significance of these findings as they relate to the potent biologic activity of orally ad- 
ministered cortisone is discussed. 


12. The Influence of Cortisol Level on the Distribution and Turnover of the Hormone. 


Leo T. Samuels, Ph.D., Kristen Eik-Nes, M.D. and Frank H. Tyler, M.D. De- 
partments of Biological Chemistry and Medicine, University of Utah College of 
Medicine, Salt Lake City, Utah. 


On the basis of rates of excretion of C' after administration of cortisol-4-C™ to nor- 
mal human subjects, both Hellman et al. and Peterson and Wyngaarden reported that 
levels of cortisol in plasma had no effect on the rate of metabolism of the hormone. 
However, both Peterson and Wyngaarden and Migeon et al. reported a shorter half- 
life for tracer doses of radioactive cortisol in plasma than for intravenously injected large 
doses of unlabeled cortisol. A possible explanation of the discrepancy was that the radio- 
activity curves were the resultant of the turnover of both hormone and free metabolites 
which no longer possessed the dihydroxyacetone structure in the side chain. If this were 
true, the half-life of radioactive cortisol given at the start of nonradioactive cortisol 
infusion should not be affected by the nonradioactive material. When this experiment 
was performed, the disappearance curve and zero time concentration of the cortisol-4- 
C'4 approached that of the nonradioactive hormone injected at the same time, and dif- 
fered significantly from those values obtained when the tracer alone was given. The 
disappearance of radioactive cortisol given at the beginning of a six-hour ACTH in- 
fusion was modified by the endogenous cortisol secretion in a similar fashion. 


13. The 2-Methyl-Hydrocortisones: Long-Acting Compounds of Great Sodium- 
Retaining Potency. 
Grant W. Liddle, M.D., June E. Richard, B.S. (by invitation) and Gordon M. Tom- 
kins, M. D. (by invitation). National Heart Institute and National Institute of 
Arthritis and Metabolic Diseases, Bethesda, Md. 


A new series of corticosteroid analogs, methylated at carbon #2 has been synthesized 
by Hogg et al. We extended these observations to man, the dog and enzyme systems 
derived from rat liver. 2-Methyl-9a-fluorohydrocortisone has several thousand times the 
potency of hydrocortisone, twenty times that of 9a-fluoro-hydrocortisone, and three 
times that of aldosterone in its effects on Na and K excretion. It is the most potent 
electrolyte-regulating steroid known. In eosinopenic and ACTH-suppressing activities 
the methylated steroid is approximately as potent as 9a-fluoro-hydrocortisone but much 
less potent than A'-9a-fluoro-hydrocortisone. 2-Methyl-hydrocortisone is approximately 
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fifty times more potent than hydrocortisone in electrolyte-regulating activity and slightly 
more eosinopenic. 2-Methyl-cortisone is practically devoid of either electrolyte-regulating 
or eosinopenic activity. The methylated hydrocortisones are much longer acting than 
nonmethylated analogs, their effects in man persisting for approximately forty-eight 
hours following a single oral dose. 2-Methyl-hydrocortisone is not metabolized in the 
same way as hydrocortisone: 1) Reduction of “ring A” to the ‘“‘tetrahydro” form does 
not occur in a rat liver extract which does reduce other corticoids. 2) Removal of 2- 
methyl-hydrocortisone from the circulation is delayed. 3) 17,21-Dihydroxy-20-keto- 
steroid glucuronides do not appear in significant quantities in blood or urine following 
administration of 2-methyl-hydrocortisone. 


14. Postmortem Study of Rats Made Hypertensive by Aldosterone. 


D. Kumar, M.D. (by invitation), W. Anderson, M.B. (by invitation) and A. G. 
Gornall, Ph.D. Departments of Obstetrics and Gynecology, Pathology and 
Pathological Chemistry, University of Toronto, Toronto, Canada. 


Chronic administration of aldosterone in a dose range of 0.5-1.0 ug. per 24-48 hours 
over several months has been shown to induce hypertension in either intact or adrenal- 
ectomized rats (Kumar et al., Proc. Can. Physiol. Soc., Oct. 1955). In a few of these 
animals, after varying periods of hypertension, a moderate to marked proteinuria de- 
veloped. Postmortem studies on control, aldosterone- and desoxycorticosterone-treated 
animals yielded the following positive findings. Several of the intact rats were sacrificed 
after they began to show increased proteinuria. Hearts and kidneys respectively were 
increased in weight (per 100 Gm. of body weight) by 37 per cent and 60 per cent in the 
hypertensive intact rats, by 50 per cent and 57 per cent in the adrenalectomized controls 
and by 39 per cent and 25 per cent in the hypertensive adrenalectomized animals. 
Microscopically the kidneys from the proteinuric intact rats showed glomerular and 
tubular damage associated with some arteriolar hypertrophy. One of the hypertensive 
intact rats showed fibrinoid change in the penicilliary arteries of the spleen. The adrenal 
glands of aldosterone-treated rats receiving saline as drinking fluid showed lipid deple- 
tion in the zona glomerulosa; those receiving water, a slight increase. Preliminary studies 
of pituitary cytology and of tissue electrolytes showed no significant abnormality. 


15. Role of Corticoids in the Production of an Experimental Polyarthritis in the Rat. 


Hans Selye, M.D., Gaetan Jasmin, M.D. (by invitation), Pierre Bois, M.D. (by 
invitation) and Claude-Lise Richer, M.D. (by invitation). Institut de Médecine 
et de Chirurgie Expérimentales, Université de Montréal, Montréal, Canada. 


When a neoplastic “granuloma pouch” is prepared by injection of a Murphy rat 
lymphosarcoma suspension into a subcutaneous air-pouch, a large amount of viscous 
exudate accumulates in the lumen of the pouch. Intraperitoneal injections of this exu- 
date produce a polyarthritis in the rat, which depends upon adrenal function (Jasmin: 
Ph.D. Thesis, Montreal, 1955). The role of corticoids in the production of this poly- 
arthritis has been investigated in 4 groups, each consisting of 10 female Sprague-Dawley 
rats (average weight 160 Gm.). Group 1 served as intact controls. All other groups were 
adrenalectomized. Group 2 was maintained with daily subcutaneous injection of 400 ug. 
of cortisol acetate (COLA), Group 3 with 100 ug. of desoxycorticosterone acetate (DCA), 


and Group 4 with both COLA and DCA at the same dose-level. Forty-eight hours after 


adrenalectomy and initiation of corticoid treatment, 1 ml. of fresh lymphosarcoma exu- 
date was injected intraperitoneally into the rats of all 4 groups. By the fourth day, 
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polyarthritis was +-+-++ in Group 3, virtually absent in Group 2, + in Group 1, 
and ++ in Group 4. The polyarthritis-producing factor in the tumoral exudate has 
not been identified. The adrenal cortex plays a decisive role in the development of this 
polyarthritis, and (just as in the case of “topical irritation arthritis’? produced with irri- 
tants injected directly into joints) inflammation was enhanced by DCA. 


16. Experimental Hypertensive Vascular Disease in Rats Bearing Regenerating 
Adrenocortical Tissue: Morphologic and Pathogenetic Studies. 


Floyd R. Skelton, M.D. Medical College of Georgia, Augusta, Ga. 


Hypertensive vascular disease, closely resembling the syndrome of malignant hyper- 
tension in the human being, has been found to develop during regeneration of the adrenal 
cortex following operative enucleation in young, uninephrectomized rats allowed 1 per 
cent saline to drink. Fibrinoid necrosis of arterioles was found in the kidney, heart, brain, 
adrenal capsule, mesentery, intestine, pancreas, thymus and ovary. Renal lesions also 
included glomerulonecrosis and hemorrhage, proliferation of glomerular epithelium, 
thickening of basement membranes, tubular dilatation and hyaline casts. Cerebral 
lesions consisted of edema, focal neuronal degeneration, focal hemorrhages, and infarcts 
with bulging of the calvarium. Mesenteric and pancreatic arteries showed periarteritis 
nodosa. Cartilaginous metaplasia was observed in the thoracic aorta of 2 hypertensive 
rats at fourteen weeks. The zona glomerulosa of regenerated adrenals was narrow, cells 
were small and contained much lipoid in contrast to the thicker glomerulosa composed of 
larger cells virtually free of sudanophilic lipoid in control rats. Focal cortical necrosis 
and intracytoplasmic “colloid” globules were observed in regenerated adrenals subjacent 
to necrotic capsular arterioles. Studies of the influence of age indicate that this type of 
experimental hypertensive vascular disease develops in immature but not in mature 
rats. The significance of these observations is discussed. 


17. Serial Studies of Steroid Excretory Patterns in Metastatic Adrenocortical Carci- 
noma Responsive to ACTH, Cortisone and Amphenone. 


T. F. Gallagher, Ph.D. and Attallah Kappas, M.D. Sloan-Kettering Institute 
for Cancer Research, New York, N. Y. Herta Spencer, M.D. (by invitation) and 
Daniel Laszlo, M.D. (by invitation). Division of Neoplastic Diseases, Montefiore 
Hospital, New York, N. Y. 


Individual steroid hormone metabolites were isolated from the urine of a patient 
with a functional adrenocortical carcinoma, before and after the appearance of metas- 
tases. The results are of unusual interest in that they demonstrate: 1) The biochemical 
changes associated with clinical and histologic evidence of metastasis from a previously 
localized tumor were a tenfold increase in isolated steroids, from a total of 23 mg. to over 
200 mg. per day; dehydroisoandrosterone, absent during the localized phase, was later 
excreted in large quantities, and other substances present initially in traces were found 
in substantial amount when the metastases were established. 2) Unlike all previously re- 
ported cases of adrenocortical carcinoma, this tumor was not autonomous, since in re- 
sponse to ACTH there was a rise in isolated steroids from a total of 200 mg. to about 300 
mg. per day. Moreover, in response to cortisone administration the daily output of 
ketosteroids fell significantly below control levels. 3) Chemical modification of the secre- 
tory capacity of the tumor was achieved during administration of amphenone. The 
steroid excretion diminished to less than 50 mg. per day with this agent and, after 
withdrawal of the drug, promptly reverted to pretreatment levels. 
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18. 118-Hydroxylase Deficiency in the Hypertensive Form of Congenital Adrenal 
Hyperplasia. 
Walter R. Eberlein M.D. and Alfred M. Bongiovanni, M.D. Children’s Hospital, 
University of Pennsylvania, Philadelphia, Pa. - 


Previous investigations demonstrated a deficiency of hydrocortisone synthesis in 
congenital adrenal hyperplasia, and excessive excretion of pregnane-3,17,20-triol in 
the urine. These findings point to deficiency of ‘“‘21-hydroxylase” as the underlying 
disturbance in adrenal function. Study of a patient with the hypertensive form of con- 
genital adrenal hyperplasia revealed a second block in steroidogenesis. High levels of 
substance S and its metabolite, tetrahydro-S, were detected in the blood. By means of 
column and paper chromatography, large quantites of tetrahydro-S and pregnane-3a, 17a, 
20a,21-tetrol were isolated from urine. Pregnane-3a, 17a,20a-triol was excreted in smaller 
amount. Pregnane-3a,21-diol-20-one, the known metabolite of desoxycorticosterone, was 
similarly ioslated. Etiocholanolone was found to be the predominant urinary 17-keto- 
steroid. No traces of normal 11-oxygenated C-21 or C-19 were detected in the blood or 
urine. Hypertension regressed and the abnormal steroids disappeared from the urine 
during the administration of hydrocortisone. These findings demonstrate an essentially 
isolated and complete deficiency of ‘‘11$-hydroxylase’’ in the hypertensive form of 
congenital adrenal hyperplasia. The resultant adrenal secretion of desoxycorticosterone 
appears to be the cause of the hypertension. An investigation of adrenal desoxycortico- 
sterone secretion in other hypertensive states is reported. 


19. Experience with a Chemical Method for the Determination of Aldosterone in Urine. 


Luis Hernando Avandano, M.D. (by invitation), Don H. Nelson, M.D., Jean 
Crabbe, M.D. (by invitation), Eric J. Ross, M.D. (by invitation), Albert E. 
Renold, M.D. and George W. Thorn, M.D. Peter Bent Brigham Hospital, Harvard 
Medical School, and the Howard Hughes Medical Institute, Boston, Mass. 


Determination of aldosterone excreted in 24-hour specimens of urine has been carried 
out, using a procedure similar to that of Neher and Wettstein, and was found to be 
clinically practical. The specimen is extracted with chloroform, washed with alkali, 
chromatographed first on a Florisil column, and then successively on paper in the pro- 
pylene glycol-toluene system of Zaffaroni and the toluene-ethylacetate-methanol-water 
system of Bush. Final quantitation is made by reaction of blue tetrazolium with aldo- 
sterone eluted from the paper. The substance measured was found to have both the 
chemical and the biologic characteristics of aldosterone. One microgram had biologic 
activity equivalent to 25-50 micrograms of DOC. Normal subjects excrete 0-5 micro- 
grams per twenty-four hours. A considerable increase in excretion was induced by a 
low-sodium and high-potassium intake. Oral administration of amphenone B in doses 
of 4-8 grams per day suppressed aldosterone excretion and concomitantly induced sodium 
diuresis of varying degree. There was a rebound increase in urinary aldosterone following 
cessation of amphenone. 


20. C'‘-Incorporation in Urinary Steroids. 


F. Ungar, Ph.D. and R. I. Dorfman, Ph.D. Worcester Foundation for Experi- 
mental Biology, Shrewsbury, Mass. 


The conversion of acetate-1-C™ to urinary steroids was studied, with the coopera- 
tion of Dr. George Thorn of Peter Bent Brigham Hospital, Boston, in a female patient 
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with Cushing’s syndrome secondary to a metastasizing adrenal cancer. Permission was 
granted by the Atomic Energy Commission to administer 2 mc. of acetate-1-C" in 
the terminal stage of the disease. The pooled urine samples were hydrolyzed with glu- 
curonidase and hot acid, and the extracts were purified by Girard-T separation and ad- 
sorption and paper chromatography. The purified crystalline steroids were identified 
by melting point and infrared analysis. The glucuronidase-hydrolyzed ketonic fraction 
yielded unusually large amounts of etiocholanolone (m.p. 151—2°), 3a,17a,dihydroxy- 
pregnan-20-one (m.p. 211—4°), and 3a,17a,21-trihydroxypregnan-20 one (m.p. 202°). 
The nonketonic fraction yielded two major crystalline products tentatively identified 
as pregnane-3a;17a,20a-triol and pregnane-3a, 17a,20a,21-tetrol. The specific activities of 
each of the isolated steroids were essentially the same (1.210° counts/mg./mM). 
The results have been interpreted and are discussed on the basis that the urinary steroid 
excretion pattern of this patient resembles closely that which would be expected if 
11-desoxycortisol (17a,21-dihydroxy-A‘-pregnane-3,20-dione) were being produced in 
excessive amounts by the adrenal tissue. 


21. The Half-Life of Exogenous Adrenocorticosteroids in Health and Disease. 


Alan K. Done, M.D. and Vincent C. Kelley, M.D., Ph.D. University of Utah, 
Salt Lake City, Utah. | 


The in vivo half-lives of exogenous hydrocortisone, cortisone, corticosterone and 
A'-hydrocortisone were determined by measuring serially the circulating concentrations 
of these steroids at intervals following intravenous administration. The rate of metab- 
olism of these steroids appears to be inversely proportional to age and surface area in 
childhood. A comparison of resting circulating levels of steroids with rate of their me- 
tabolism suggests an inverse correlation. A'-Hydrocortisone was found to have a half- 
life, in vivo, approximately twice that of hydrocortisone or cortisone. This finding may 
partially explain its increased potency. Active rheumatic fever and juvenile rheumatoid 
arthritis are associated with a markedly decelerated rate of metabolism of hydrocorti- 
sone, but not of cortisone. Similar abnormalities were not found during the inactive 
phases of these diseases, or in children with isolated Sydenham’s chorea. Acute infec- 
tious diseases were associated with normal or somewhat decelerated rates of steroid 
metabolism. These findings seem of particular interest in view of the concept that tissue 
utilization of adrenal steroids is accelerated in the presence of active disease. Their possi- 
ble pathogenetic and therapeutic implications are discussed. Prolonged periods (up to 
one year) of intensive treatment with ACTH or cortisone neither enhanced nor impaired 
the rate of steroid metabolism. 


22. Adrenal Deficiency and Shortcomings of Cortisone Therapy in Patients with 
Spontaneous and Iatrogenic Adrenal Deficiency. 


A. Gorman Hills, M.D., Harold A. Zintel, M.D. and David W. Parsons, M.D. 
Departments of Medicine and Surgery, Medical School, University of Penn- 
sylvania, Philadelphia, Pa. 


Observations of adrenocortical deficiency were made over a five-year period in 44 
patients previously adrenalectomized—27 subtotally and 17 totally—because of hy- 
pertensive disease, and in 9 patients with Addison’s disease of spontaneous origin. The 
minimal requirement for exogenous hormone was clinically determined in all the adrenal- 
ectomized patients. Totally adrenalectomized persons cannot be protected against 
acute adrenal insufficiency by any practical means unless hormone is given; but some 
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subtotally adrenalectomized persons, as well as some patients with Addison’s disease of 
spontaneous origin, require no hormone under ordinary conditions even though they 
are demonstrably adrenal-deficient. Such patients clearly enjoy appreciable residual 
cortical secretion; and the relatively low hermone requirement of patients with spon- 
taneous Addison’s disease, compared with totally adrenalectomized persons, indicates 
that the majority of Addisonians have some residual cortical function. Treatment with 
oral cortisone, though generally satisfactory, does not afford balanced replacement 
therapy for the complex secretion of the normal cortex, even if supplementary desoxy- 
corticosterone is given. Patients so treated exhibited a mild dysadrenacorticism com- 
bining features of both adrenal insufficiency (melanosis, unresponsiveness to hypo- 
glycemia, impaired response to the ‘‘water test,’’ and occasionally azotemia and hyper- 
kaliemia) and hypercortisonism (orexigenic weight gain and impairment of glucose 
tolerance). 


FRIDAY, JUNE 8, 1956 
9:00 aM. REPRODUCTION AND SEX HORMONES 
CHAIRMEN: R. HERTZ AND J. T. BRADBURY 
‘23. Prolongation of Human Corpus Luteum Life Span. 


Robert A. Lyon, M.D. Institute of Experimental Biology, University of Cali- 
fornia, Berkeley, California. 


Corpora lutea stimulated by adequate doses of mammotropin have regularly shown 
prolongation of the life span in each species studied. The present report extends the 
series to include man. Ovulation time was estimated by basal temperatures. Five normal 
cyclic women given 50-100 mg. of mammotropin (sheep), from the 19-21 cycle days, 
showed no significant prolongation of the cycle. Two of these reported breast tenderness. 
Four ovulatory women given 200 mg. of mammotropin intramuscularly from cycle day 
21 showed prolongation of the cycle. All of the latter had associated mammary tenderness 
and measured. increase in size of the mammae. The ovaries of 2 women treated with 
mammotropin during the progestational phase of the ovarian cycle, were observed at 
celiotomy; the corpora showed histologic evidence of stimulation. Correlated clinical 
and metabolic findings are presented, notably elevation of pregnanediol output and 
increase in desquamated vaginal epithelium mucoprotein, as shown by the periodic acid- 
Schiff stain.. 


24. Genetic, Developmental and Hormonal Aspects of Gonadal Dysgenesis and 
Pseudohermaphrodism. 


E. Witschi, Ph.D., W. O. Nelson, Ph.D. and Ss. J. Segal, Ph.D. State University 
of Iowa, Iowa City, Iowa. 


The recent discovery of ‘‘sex chromatin” in resting somatic-cell nuclei and of its 
dimorphism in accordance with the genetic sex.of the individual (Barr et al., since 1949) 
has opened new approaches to the study of various types of intersexuality in man. Using 
mainly the oral mucosal smear technic, Marberger, Boccabella and Nelson (1955) 
found 20 males and 10 females among 30 cases of gonadal dysgenesis—with high urinary 
FSH and with castrate-female type secondary sex characters. The prevalence of the 
male type was also observed by other investigators (Grumbach et al., 1955). With the 
same technic, we recently found among a number of pseudohermaphrodites, 3 cases of 
the Klinefelter type with female chromosomal sex. These individuals had bilateral 
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scrotal gonads with sterile seminal tubules, high urinary gonadotropin, various degrees 
of gynecomastia, and sparsity or absence of beard. A discussion is presented of these 
new developments in: sex research, with their hereditary, embryologic and endocrine 
implications. The probable mechanisms of male and female intersexuality are considered 
on the basis of animal experimentation. 


25. The Sex Chromatin Pattern in Testicular Disorders: Relationship to Pathogenesis 
and to True Hermaphrodism. 


Melvin M. Grumbach, M.D. (by invitation), Earl T. Engle, Ph.D., William A. 
Blanc, M.D. (by invitation) and Murray L. Barr, M.D. (by invitation). De- 
partments of Pediatrics and of Obstetrics and Gynecology, Columbia University, 
College of Physicians and Surgeons, New York, N. Y., and The Department of 
Microscopic Anatomy, University of Western Ontario, London, Ontario, Canada. 


The sex chromatin pattern has been studied in 34 patients with testicular disorders. 
Male-type nuclei were present in a boy with congenital anorchia and microphallus. 
In 7 males with azoospermia, female-type nuclei were found. The predominant lesion in 
6 of these patients was fibrosis and hyalinization of the seminiferous tubules (Klinefelter 
et al., Heller and Nelson), with occasional tubules lined by Sertoli cells and rare undif- 
ferentiated germ cells or spermatogonia; Leydig cells were abundant. One patient had 
classic myotonia atrophica. The testes of the seventh patient showed germinal aplasia 
(Engle). Determination of the sex chromatin pattern in intrinsic testicular disorders has 
facilitated classification and served to differentiate cases of definite congenital origin. 
The disturbance in the development and maturation of the seminiferous tubules and 
the defect in gametogenic function in the 7 patients with female-type nuclei would 
appear to be associated with an inherent cellular aberration, possibly residing in the 
sex chromosomes. The complex of a masculine phenotype usually with normal or fairly 
normal secondary sexual characteristics, malformed seminiferous tubules, and female- 
type nuclei may be considered a variant of true hermaphrodism. Further studies are 
required to determine if the nature of the sex chromosomes in these patients is XX, 
XXY, or perhaps other combinations. 


26. Biliary Excretion and Protein Binding of Radioactive Steroids in Human Subjects: 
Their Possible Relationship. 


Avery A. Sandberg. M.D. and W. Roy Slaunwhite, Jr., M.D. (by invitation). 
Roswell Park Memorial Institute, Buffalo, N. Y. 


The biliary excretion of C-labelled steroids was studied in humans and can be 
divided into 3 classes. Class I consists of estrone and progesterone (31—42 per cent biliary 
excretion); Class II, testosterone and corticosterone (12-25 per cent biliary excretion); 
and Class III is represented by cortisol and cortisone (1—5 per cent biliary excretion). 
The steroids and their metabolites excreted in the bile consist preponderantly of con- 
jugates (glucuronides, sulfates). The binding of steroids to plasma-protein fractions 
(II, ILI-O, IV, V, ete.) in vitro and in plasma of patients following the administration of 
C'-steroids was investigated, utilizing ultrafiltration and dialysis techniques. Not only 
are free steroids bound to proteins but also their conjugates. As in the case of biliary 
excretion, the steroids can be divided again into 3 groups. Group. | (progesterone, 
estrone, estradiol) is most avidly bound; Group 2 (testosterone, corticosterone) only 
moderately; Group 3 (cortisol, cortisone, cortisone acetate) poorly. It is apparent that 
there is a parallel in the grouping of steroids regarding biliary excretion and protein 
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binding. The postulate is advanced that the biliary excretion of steroids may be related 
to either the metabolism of the plasma protein to which they are bound or to the bind- 
ing of the steroids by intracellular proteins in the liver. 


27. Steroid Dehydrogenases as Models for the Binding of Hormonally Active Steroids. 


Paul Talalay, M.D. (introduced by D. J. Ingle, Ph.D.). Ben May Laboratory 
for Cancer Research and the Department of Biochemistry, University of Chicago, 
Chicago, Ill. 


Hydroxysteroid dehydrogenases are at present the only known highly purified en- 
zymes which carry out well characterized steroid transformations. Beta-hydroxysteroid 
dehydrogenase (J. Biol. Chem. 205: 823, 1953) is an adaptive bacterial enzyme which 
reversibly oxidizes 38- and 176-hydroxyl groups of steroids with the aid of diphospho- 
pyridine nucleotide. Examination of the reaction kinetics of this enzyme has. revealed 
extremely high affinity and binding specificity for certain steroid substrates (Proc. 
Roy. Soc. Lond. 8.B. 144: 116, 1955). The structural features of the steroid essential for 
most efficient binding to the enzyme surface have been inferred from measurements of 
the dissociation constants of the enzyme-substrate complexes. Hormonally active com- 
pounds are efficient substrates or competitive inhibitors of the enzyme, whereas inactive 
compounds are generally rather poorly bound to the enzyme. 6-Hydroxysteroid de- 
hydrogenase may serve as a model for the study of the specificity of steroid-enzyme 
interactions. These results strengthen the concept that steroids exert their specificity, 
at least in part, by reacting with a protein surface which is complementary in structure 
to the hormonally active steroids. 


28. Anti-Estrogen Activity of Stilbestrol Homologues at the Enzyme Level. 


Claude A. Villee, Ph.D. Department of Biological Chemistry, Harvard Medical 
School, Boston, Mass. 


Previous investigations had shown that human placenta contains a diphospho- 
pyridine nucleotide-linked isocitric dehydrogenase, the activity of which in vitro is 
markedly accelerated by the addition of estradiol-178, estrone, equilin or equilenin in 
amounts as small as 0.01 microgram per ml. The stilbestrol homologues, 1-3-di-p- 
hydroxyphenylpropane (C3), 1-6-di-p-hydroxyphenylhexane (C6), and 1-10-di-p-hy- 
droxyphenyldecane (C10), kindly provided by Professor Ernst Barany, were tested 
alone or in combination with estradiol, using the enzyme prepared from human placenta 
by homogenization and ultracentrifugation. Barany had shown that C6, but not C3, had 
anti-estrogenic activity when applied intravaginally in rats. At levels of 30 micrograms 
per ml. C3 had the greatest and C10 the least inhibitory effect on isocitric dehydroge- 
nase. When estradiol was present, C3 and C6 decreased the stimulatory effect of estradiol 
but C10 enhanced it. The results suggest that 1-3-di-p-hydroxyphenylpropane and 
1-6-di-p-hydroxyphenylhexane act as competitive inhibitors of estradiol in its stimula- 
tion of the isocitric dehydrogenase molecules. This fits our hypothesis that estradiol 
must combine with the enzyme to convert it to an active form. Presumably the homo- 
logue molecule combines with the enzyme at the same site but does not activate it. 


29. Sex Differences in Orientation of Reduction Products of 3-Keto-C,, Steroids by 
Rat Liver Homogenates. 
B. L. Rubin, Ph.D. and R. I. Dorfman, Ph.D. Worcester Foundation for 
Experimental Biology, Shrewsbury, Mass. 
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Sex differences in the orientation of reduction products of the carbonyl group at 
C-3 of A‘-androstene-3,17-dione and androstane-3,17-dione by rat liver homogenate 
have been demonstrated. The products were androsterone (3a-hydroxy) and epiandro- 
sterone (38-hydroxy). The ratio of 38/3a formed depended on the sex of the animal from 
which the liver was obtained. Using liver from male rats, the ratio varied from 1.6 to 
>10; liver from female rats yielded a ratio varying from 0.28-0.53. The total amount of 
product was the same in both cases. Liver from castrated male rats produced a 36/3a 
ratio similar to that in female rats, and injection of testosterone propionate or methyl- 
testosterone restored the ratio to that normal for males. Castrated female rats injected 
with testosterone propionate did not show a change to the male 38/3a ratio. Injection 
of estradiol-178 into males and females, castrated and normal, had no effect on the 38/3a 
ratio. Pregnane-17a,21-diol-3,20-dione, a Cz-steroid, and etiocholane-3,17-dione, a 
steroid not naturally present, were reduced to 3a-hydroxy steroids by livers from both 
male and female rats. The 36-stereoisomer was not detected. Other rodent species studied 
did not show the sex difference. 


30. Loss of Uterine Sensitivity in the Rat Following the Production of Deciduoma. 


Vincent J. De Feo, Ph.D. (introduced by Lawson Wilkins, M.D.). Carnegie 
Institution of Washington, Baltimore, Md. 


Traumatization, by needle, of the right uterine horn on the fourth day of pseudo- 
preghancy produced a ‘‘massive”’ deciduoma in that horn only. These animals were then 
mated within several weeks after termination of the pseudopregnancy. In all 15 cases, 
a failure in fetal development was noted in the horn which had participated in the 
deciduoma response. Similar findings were reported by Nichaman at the American 
Physiological Society Meetings, 1955. Microscopic examination of uteri obtained be- 
tween days 6 to 10 of pregnancy revealed a failure in decidua formation in the horn 
which had previously produced the ‘massive’ deciduoma. This suggested a possible 
loss of uterine sensitivity. This possibility was tested by comparing the effect of bilateral 
traumatization of uteri in which the right horn had been traumatized in an earlier 
pseudopregnancy. It was found that the previously traumatized horn no longer possessed 
the ability to form deciduoma, whereas the contralateral horn responded well. If the 
initial trauma was applied during a regular estrus cycle, no deciduoma was formed, and 
no loss in sensitivity was found upon future testing. It appears that uterine traumatiza- 
tion accompanied by formation of deciduoma will render the organ incapable of produc- 
ing a decidua in response to future trauma or to blastocysts. 


31. Pituitary Independence of the Prepubertal Development of the Ovary. 
Roy Hertz, M.D. National Cancer Institute, Bethesda, Md. 


The ovaries of the rat and rabbit at birth present no clearly defined follicles but are 
made up of an active germinal epithelium and a mass of primordial ova almost uniformly 
distributed among strands of undifferentiated stroma. The subsequent development of 
antrum-containing follicles requires ten days in the rat and ten weeks in the rabbit. In 
either species, prior to this latter phase of follicular development, the administration of 
even massive dosages of pituitary gonadotropin has no effect upon the ovary. Moreover 
if the ovary of the new-born rat is grafted to the kidney of its hypophysectomized 
mother, its postnatal development proceeds normally up to the point of follicular an- 
trum formation, and normal responsiveness to gonadotropin is then observed. The 
hormonal and neural factors affecting the pituitary-independent process of prepubertal 
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ovarian differentiation is described. The histologic features of certain clinical cases of 
ovarian hypoplasia are interpreted in the light of these experimental findings. 


32. Inhibition of Pituitary Gonadotropic Secretion with Nor-Ethandrolone in Anabolic, 
Nonandrogenic Doses. 
Jerome Goldman, B.A. (by invitation), Jeanne Epstein, M.D. (by invitation) 
and Herbert S. Kupperman, M.D., Ph.D. Department of Therapeutics, New 
York University-Bellevue Medical Center, New York, N.Y. 


The comparative anabolic, gonadotropin-inhibiting, and androgenic activity of 17- 
alpha-ethyl-17-hydroxy,nor-androstenone was determined in parabiotic rats. Parabiosis 
was performed on day 31-33 of life, using littermate male and female rats of the Long- 
Evans strain. The male partner was castrated on the day of parabiosis. The steroid was 
administered to the castrated male daily for ten days. The animals were sacrificed on 
the morning of the eleventh day. The weights of the endocrine glands and gastrocnemius 
muscles were determined in both animals, together with the levator ani muscle of the 
right castrated male. The seminal vesicles and prostate gland were obtained from the 
right castrated male rat. At the dosage levels employed, gonadotropin-inhibiting effects 
were achieved, associated with the anabolic response, as shown by the increase in levator 
ani and gastrocnemius muscle. The gonadotropin-inhibiting effect was judged by the 
failure of significant ovarian hypertrophy to occur in the intact littermate female. 
Marked ovarian hypertrophy was noted in the control pairs which received no injections. 
There was no perceptible change in response of the seminal vesicles and prostate gland. 
These data indicate that this steroid has anabolic activity and gonadotropin-inhibiting 
effects not related to androgenic activity. 


2:30 p.m. THYROID 
CHAIRMEN: A. ALBERT AND M. M. HOFFMAN 


33. Effect of Epinephrine and Nor-Epinephrine on the Thyroidal Release of Thyroid 
Hormones in Dogs. 
Norman B. Ackerman, A.B. (by invitation) and Walter L. Arons, M.D. Harrison 
Department of Surgical Research, School of Medicine, University of Penn- 
sylvania and the Department of Medicine, Hospital of the University of Pennsyl- 
vania, Philadelphia, Pa. 

The effect of epinephrine and nor-epinephrine on the release of thyroid hormones 
from the thyroid gland of dogs has been studied. A large tracer dose of I'*! (100-500 uc.) 
is first administered to the experimental animal. Forty-eight to seventy-two hours 
later the dog is anesthetized and serial determinations of the radioactive protein-bound 
iodine (PBI'*) are carried out on blood from a cannulated thyroid vein. These levels 
were followed during a two-hour control period and during a two-hour infusion of epi- 
nephrine or nor-epinephrine. In all 7 dogs studied during the epinephrine infusion a 
definite rise in PBI" occurred within fifteen to one hundred minutes after the start of 
the infusion. In 2 animals studied following nor-epinephrine administration a similar 
increase in PBI'* in the thyroid vein was noted. Radio-paper chromatographic studies 
indicated that the rise in PBI'*! was related to increases in both radioactive thyroxine and 
triiodothyronine. Control experiments revealed no change in the thyroid-vein PBI'* 
over a four-hour period. Following the administration of thyroid-stimulating hormone 
to 2 dogs, prompt rises in PBI'*' occurred, but in these instances the increase in PBI'® 
appeared to be related to a rise in radioactive thyroxine alone. 
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34. An In Vitro Assay for Thyrotropin. 


Warner H. Florsheim, Ph.D., Nathan Moskowitz, M.S. and M. E. Morton, 
Ph.D., M.D. (introduced by Monte A. Greer, M.D.) Long Beach Veterans 
Administration Hospital and School of Medicine, University of California, Los 
Angeles, California. 


Morton and Schwartz (Science 117: 103, 1953) showed that the addition of TSH 
stimulated the incorporation of radiophosphorus into the lipid fraction of surviving beef 
thyroid slices in vitro. The use of this effect for assaying thyrotropin has been investi- 
gated. Only thyroid tissue and neoplasms of thyroidal origin are affected by TSH under 
the conditions of the assay. Lecithin turnover is stimulated, but sphingomyelin is 
unaffected. The specific activity, of lecithin phosphorus is related to the amount of 
TSH added by a lag dote vs. response curve which is linear for from 2 to 100 milliunits 
of TSH (Armour ‘Thyrotropar) and for several other TSH preparations. Other hormones 
of the anterior pituitary (ACTH, STH, ICSH and FSH) had no effect upon the labelling 
of the phospholipids. None of the peripheral hormones investigated (insulin, testosterone, 
cortisone, estrogens and thyroxine) sti imulated labelling. Drugs which affect thyroidal 
iodine metabolism (iodide, thiouracil and thiocyanate) also were without effect. How- 
ever cyanide or azide, as ws as freezing and thawing, abolished phosphorus incorpora- 
tion. Because of its wide range of response as well as its technical simplicity the assay 
was found very satisfactory when high sensitivity was not required. 


35. A New Method for Study of Iodine Metabolism in Thyroid Slices. 


Geroge D. Molnar, M.D. (by invitation), A. Albert, M.D., F. Raymond Keating, 
Jr., M.D. and Alan L. Orvis, Ph.D. (by invitation). Mayo Clinic, Rochester, 
Minn. 

Slices of human and dog thyroid glands were incubated with I'* in Krebs-Henseleit 
solution, with the use of conventional methods. Accumulated tissue radioactivity was 
serially determined and media were analyzed for I'?? content. About a third of tissue 
I7 content was found to have been transferred to the medium in 60 to 420 minutes. 
This resulted in significant lowering of the specific activity of I! of the medium and 
depressed subsequent accumulation of I'*'. Thus iodine accumulation of the slice re- 
flected the changing specific activity of the medium. To achieve constant specific ac- 
tivity of medium, a method of incubation was devised in which the medium flowed 
over slices at a constant rate, without recirculation. Serially determined accumulation 
of I'* was rectilinear with respect to time. Medium containing 10-*M methimazole 
changed the accumulation of I'*! to an exponential function. Most of the I'*' in blocked 
slices was dischargeable by 10-*M thiocyanate. I'*! accumulation rates of unblocked 
thyroid slices were proportional to flow rates of medium. The uptake of iodide was de- 
creased by incorporating inorganic or organic iodine compounds in the standard medium 


36. Placental Transfer of Perchlorate and Triiodothronine in the Guinea Pig. 


Sholem Postel, M.D. (introduced by John B. Stanbury, M.D.). Massachusetts 
General Hospital, Boston, Mass. 

In a study of fetal goiter induced by maternal ingestion of perehlorate, pregnant 
guinea pigs received potassium perchlorate with and without injections of /-triiodothyro- 
nine in doses up to 32 wg. per day. Treatment was administered throughout the latter 
half of gestation and the fetuses delivered by hysterotomy one hour after a tracer 
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dose of I'*!, None of the 14 adult thyroid: were enlarged or showed microscopic hyper- 
plasia, although T/S ratios indicated block to iodide trapping. On the other hand, 
all of the 28 fetuses from pigs receiving perchlorate, with and without simultaneous 
triiodothyronine, had large goiters (149+15.74 mg./100 Gm. of body weight compared 
with control fetal thyroid weights of 32.3 +3.44 mg./100 Gm. and adult thyroid weights 
of 9.5+2.54 mg./100 Gm.). Over the first hour after injection of I'*!-labelled /-triiodo- 
thyronine into perchlorate-blocked pregnant pigs, the concentration of radioactivity 
in fetal serum was less than 10 per cent of that in maternal serum. It was concluded that 
in guinea pigs: 1) the placenta is permeable to perchlorate ion, 2) fetal goitrogenesis may 
occur under conditions which do not induce maternal goiter, and 3) the placenta bars 
ready entry of administered I-triiodothyronine into the fetal circulation. 


37. Iodine Metabolism in Subjects with Functional Carcinoma of the Thyroid. 


J. E. Rall., M.D., J. Tata, M.D. (by invitation) and J. Robbins, M.D. Na- 
tional Institute of Arthritis and Metabolic Diseases, National Institutes of 
Health, Bethesda, Md. and Sloan-Kettering Institute for Cancer Research, New 
York, N. Y. 


The iodinated compounds identified in the blood of patients with cancer of the thyroid 
are thryoxine, triiodothyronine, compound X and thryoglobulin. These compounds, with 
the exception of thyroglobulin, have also been found in spinal fluid. Compound X has 
been found, so far, only in patients with cancer of the thyroid. Results of a search for 
other iodinated thyronines will be reported. Compound X resembles albumin in its 
electrophoretic mobility, sedimentation constant and in most commonly used methods 
for preparation of albumin. However, compound X is not protected from thermal pre- 
cipitation by sodium caprylate nor is it precipitated by rabbit antialbumin antiserum. 
An additional unidentified iodinated compound has been found in spinal fluid in a few 
cases. The dynamics of iodine metabolism, also studied in these subjects, varied from 
that ordinarily seen in hypothyroid subjects to that seen in hyperthyroid subjects. It is 
possible to correlate degree of radiation to the thyroid cancer produced by large doses of 
I'*! with the appearance of thyroglobulin in the blood. It has not been possible, however, 
to correlate the occurrence or relative amounts of these various iodinated compounds in 
the blood with the kinetics of iodine metabolism in the various subjects. ; 


38. The Serum Pattern of Thyroid Hormones in Various States of Thyroid Function. 


Walter L. Arons, M.D. and Jerrold D. Hydovitz, M.D. (by invitation). Depart- 
ment of Medicine, University of Pennsylvania School of Medicine and the 
Medical Service, Hospital of the University of Pennsylvania, Philadelphia, Pa. 


Radio-paper chromatography, following the administration of I'*!, has been carried 
out on the serum of 7 euthyroid patients, 12 hyperthyroid patients, 5 patients with 
thyroid malignancy, and in 2 instances following the administration of thyroid-stimu- 
lating hormone (TSH). Paper chromatography of each serum sample was carried out in 
both butanol dioxane-ammonia and tertiary amyl alcohol-ammonia solvent systems. In 
none of the euthyroid patients could evidence of radioactivity be found anywhere except 
in the thyroxine area. By contrast, in the thyrotoxic group, in addition to the constant 
thyroxine activity, significant radioactivity was also noted in the triiodothyronine area 
in 9 cases, in the diiodotyrosine spot in 5 cases, and in the monoiodotyrosine area in 2 
cases. One functioning metastatic thyroid malignant tumor was shown to be capable of 
producing thyroxine, triiodothyronine and diiodotyrosine. In a euthyroid patient, the 
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administration of thyroid-stimulating hormone was followed in approximately thirty 
hours by an increase in the serum level of radioactive triiodothyronine. Such an increase 
in triiodothyronine did not occur following the administration of TSH to a hyperthyroid 
subject. Possible interpretations of these data are presented. 


39. The Effects of Amphenone on Thyroid Function in Man. 


Herbert A. Selenkow, M.D., Alfonso Rivera, M.D. (by invitation) and George W. 
Thorn, M.D. Harvard Medical School and Peter Bent Brigham Hospital, Boston, 
Mass. 

Amphenone causes both thyroid and adrenal enlargement in animals (Hertz et al.: 
Recent Progr. Hormone Res. 11: 119, 1955) and has been shown to interfere with both 
thyroid and adrenal function in man by Hertz and his associates. The effects of this 
compound on thyroidal ‘“‘trapping” and “binding” of radioactive iodine were studied in 
euthyroid and hyperthyroid subjects. Single doses of 1.0 Gm. of amphenone administered 
concomitantly with the tracer dose to euthyroid patients suppressed the 24-hour uptake 
to approximately 50 per cent of control levels, whereas divided doses of 2.5 Gm. to 7.0 
Gm. given orally for one to four days induced a 76 to 90 per cent reduction in uptake. 
The suppressive effects of amphenone disappeared in twenty-four to forty-eight hours 
after the last dose. No “rebound” increase in uptake was noted in these short-term 
studies. In hyperthyroid patients, single doses of 0.25 Gm. to 1.0 Gm. suppressed the 
uptakes 17 to 47 per cent of control values. The release of radioactive iodine from the 
thyroid glands of patients receiving amphenone was more rapid than in untreated 
patients. Potassium thiocyanate administered to hyperthyroid subjects whose thyroid 
glands were blocked with amphenone induced a rapid discharge of the accumulated 
radioactive iodine, indicating an action similar to that of thiouracil and related goitro- 
gens. 


40. Metabolic Activity In Vitro and In Vivo of the Acetic-Acid Analogues of Tri- 
iodothyronine 4nd Thyroxine. 
John G. Wiswell, M.D. and Samuel P. Asper, Jr., M.D. Baltimore City Hospitals, 
University of Maryland Schooi of Medicine and The Johns Hopkins University 
School of Medicine, Baltimore, Md. 


Thibault and Pitt-Rivers reported (Lancet 1: 285, 1955) that the addition of triiodo- 
thyroacetic acid (triac). or tetraiodothyroacetic acid (tetrac) to tyrode solution con- 
taining rat kidney slices caused immediate acceleration of oxygen uptake. In this 
laboratory liver or kidney slices obtained from hypothyroid rats and incubated in 
tyrode solutions containing triac or tetrac at 10-*M or 10-*M concentrations did not 
exhibit greater oxygen utilization than similar tissues in solutions without the com- 
pounds. In a rat heart homogenate-cytochrome c-succinate system, triac and tetrac 
augmented oxygen consumption to slightly less extent than did thyroxine at 10-*M con- 
centrations. The effects of single subcutaneous doses of 5 mg. of triac and tetrac were 
observed in 2 patients with myxedema during a metabolic balance study. Following 
injection of triac the BMR rose approximately 25 points, reaching maximum on the 
third day; increases in urinary excretions of nitrogen, phosphorus and creatine also 
occurred. The serum cholesterol level decreased slightly. Metabolic changes were less 
following tetrac. Serum protein-bound iodine values rose to normal or above normal after 
each drug. Administration of 1 mg. of triiodothyronine to 1 of these patients resulted 
in greater metabolic changes than occurred with either triac or tetrac. Triac and tetrac 
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are metabolically active compounds, but they appear less potent then either triiodo- 
thyronine or thyroxine. 


41. Measurement of Active Iodine Stores and Daily Hormonal Output in the Intact 
Human Thyroid. 


John H. Nodine, M.D., Bertram J. Channick, M.D. (by invitation), Dimitri 
Sokhos, M.D. (by invitation), Shirley Dresner, M.D. (by invitation) and William 
H. Perloff, M.D. Endocrine Clinies of the Philadelphia General Hospital and 
the Section on Endocrinology, Department of Medicine, Temple University 
School of Medicine, Philadelphia, Pa. 


Administered radioiodide was permitted to equilibrate for seven to nine days, at 
which time TSH was given to 10 healthy volunteers. The thyroidal I! prior to TSH 
and the serum PBI'*! and PBI’ levels before and after TSH administration were em- 
ployed to calculate 1) the rate of hormonal secretion (fraction/day), 2) the specific radio- 
activity of the newly secreted hormonal iodine, 3) the thyroidal I'?’ stores, and 4) the 
daily hormone output (micrograms I'?7/day). The mean specific radioactivity (%dose/ 
milligram) prior to TSH administration (seven to nine days after the dose) was found 
to be 5.26%dose/milligram of circulating PBI, whereas the newly secreted hormonal 
iodine had an activity of 9.89%/milligram, indicating that the thyroidal PBI stores 
generally had failed to reach equilibrium with the circulating PBI compartment. The 
mean quantity of I'*” in the thyroid was found to be 5.25 milligrams. The rate of hor- 
monal I!*! secretion averaged 0.0196/day and the mean quantity of I'?7 secreted daily 
was 71 micrograms. The administration of Tapazole and thiocyanate prior to TSH 
failed to alter the results. These values for stored hormone which may be released by 
TSH are less than previously reported chemical measurements. 


42. New Laboratory Aids in the Diagnosis of Hyperparathyroidism. 
E. L. Chambers, Jr., Gilbert S. Gordan, Leon Goldman and E. C. Reifenstein, Jr. 
Departments of Medicine and Surgery, University of California School of Med- 
icine, San Francisco, and E. R. Squibb & Sons, New York, N. Y. 

Three laboratory aids to the diagnosis of hyperparathyroidism have been studied 
in the hope of establishing their value in mild cases before irreversible, progressive renal 
impairment occurs. I. Tubular reabsorption of phosphate (TRP), determined by a sim- 
plified method, 
urine phosphate X serum creatinine 
urine creatinine X serum phosphate 





TRP=1—- 


was subnormal in 8 cases of primary hyperparathyroidism (6 adenoma, 2 hyperplasia). 
It rose virtually to unity following parathyroidectomy and returned to normal (80-90 
per cent) when euparathyroidism was achieved. II. Calcium infusion (Howard) evoked 
a rise in the level of serum phosphate of 1 mg. per 100 ml. or more in normal and hy- 
poparathyroid subjects. Thus, the serum phosphate rise is not attributable to turning 
off parathyroid function. The rise was subnormal in 5 cases of adenoma but was normal 
in 1 case of adenoma and 1 of hyperplasia. Data on available inorganic tissue phosphate 
in hyperparathyroid and control subjects are presented. III. Phosphate deprivation 
normally lowers serum phosphate levels, but only within normal limits. Urinary phos- 
phate excretion was less vigorously curtailed in hyperparathyroid than in normal 
subjects and TRP rose to a lesser degree. In 1 case with all the criteria for hyperpara- 














July, 1956 ABSTRACTS OF PAPERS ON PROGRAM 931 


thyroidism except a repeatedly normal serum phosphate level, phosphate restriction 
induced a definite hypophosphatemia. 


SATURDAY, JUNE 9, 1956 
9:00 a.m. DIABETES AND METABOLISM 


CHAIRMEN: P. H. FORSHAM AND M, 8S. GOLDSTEIN 


43. The Metabolic Effects of Progesterone in Relation to the Action of Estrogen and 
Pituitary Hormones. 


Richard L. Landau, M.D., Delbert M. Bergenstal, M.D., Kathleen Lugibihl, A.B. 
(by invitation) and Dean Dimick, M.D. (by invitation). Department of Medicine, 
University of Chicago, Chicago, Ill. 


In man progesterone is moderately catabolic and also enhances urinary sodium ex- 
cretion when it is administered in a dosage comparable to the amount of the hormone 
secreted in early pregnancy (50-100 mg. daily). In both men and women 12.5 to 25 mg. 
of progesterone daily evoked a similar rise in urinary nitrogen and sodium. Thus it is 
also catabolic and sodium-dissipating when the quantity given approximates the 
secretory level of the premenstrual corpus luteum. In an hypophysectomized, adrenalec- 
tomized, ovariectomized woman maintained with cortisone, desoxycorticosterone and 
sodium l[-thyroxine, the foregoing characteristic effects of progesterone were distinct 
and: in some respects intensified. The effects of progesterone given before estrogen re- 
placement in 2 women with ovarian deficiency were compared with those observed after 
pretreatment with 0.5 mg. estradiol benzoate daily. This approximate replacement 
quantity of estrogen did not affect the magnitude of the rise in urinary nitrogen, although 
the net effect of progesterone and estrogen on nitrogen balance was less than that of 
progesterone alone due to the mild anabolic influence of estradiol. The progesterone- 
induced enhancement of protein catabolism is not mediated by the pituitary, thyroid 
or adrenals. Estrogen conditioning is not required and does not facilitate the progesterone 
response. 


44. The Effect of Sodium Phytate on Calcium and Magnesium Metabolism. 


Philip H. Henneman, M.D., Evelyn L. Carroll, A.B. (by invitation) and Fuller 
Albright, M.D. Massachusetts General Hospital, Boston, Mass. 


Sodium phytate (inositol sodium hexaphosphate) produces insoluble and unabsorb- 
able complexes with calcium and magnesium. Five balance studies are presented in 
which 9.0 Gm. per day of sodium phytate by mouth increased the fecal calcium an aver- 
age of 7.8 mEq. (156 mg.) per day, decreased the urinary calcium an average of 7.2 
mEq. (144 mg.) per day, increased the fecal magnesium an average of 6.8 mEq. per day, 
and decreased the urinary magnesium an average of 3.71 mEq. per day. The magnitude 
of response depended in part on the magnitude of calcium absorption present, being 
greatest in 2 patients having sarcoid with hypercalcemia and in a patient with vitamin 
D poisoning. In general, the calcium and magnesium balances were little altered by 
phytate, which suggests that the absorption of dietary calcium was inhibited, whereas 
the reabsorption of secreted intestinal juice calcium was not blocked. There is no evidence 
of waning of response on prolonged administration. Experience to date suggests that 
sodium phytate is of value in the treatment of sarcoid with hypercalcemia, vitamin D 
intoxication and certain renal stone syndromes. The use of sodium phytate in other hy- 
percalcemias and hypercalcurias is under investigation. 
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45. The Functional State of the Adrenal Cortex in Diabetes Mellitus. 


Glen E. Mortimore, M.D., Eleanor Irvine, M.D. (by invitation), James Hopper, 
Jr., M.D. (by invitation) and Peter H. Forsham, M.D. The Metabolic Unit and 
The Departments of Medicine and Pathology, University of California School 
of Medicine, San Francisco, Cakfornia. 


The postulated role of adrenal overactivity in the development of diabetic capillary 
disease was investigated in 35 diabetics who were placed in the following groups on the 
basis of results of ophthalmoscopy, renal biopsy with electron-microscopy and renal 
function tests: I) uncomplicated; Il) complicated (normal renal function); and III) 
complicated (renal insufficiency). Only small differences were found in urinary 17- 
hydroxycorticoids and 17-ketosteroids among all subjects. Control studies indicated 
that age and degree of glycosuria did not significantly affect the results. In order to 
focus on small changes attributed to vascular disease, 8 subjects from Group I were 
paired with 8 from Group II as to sex, duration and type of diabetes. The mean 17- 
hydroxycorticoid excretion for the uncomplicated group was 8.2 +2.2 mg./24 hrs. (mean 
+s.p.) as against 7.4+1.9 mg./24 hrs. for the complicated group. 17-Ketosteroid ex- 
cretion for the two groups was 10.5+4.2 mg./24 hrs. and 11.6+4.6 mg./24 hrs., respec- 
tively. These means were not significantly different. Twenty subjects, 10 with complica- 
tions, given a standard ACTH test, showed essentially normal adrenal responsiveness. 
Three with symptomatic Kimmelstiel-Wilson syndrome had low responses related to 
diminished renal clearance of steroids. Based on these criteria there is, therefore, no 
evidence of increased adrenocortical activity in diabetes mellitus, with or without de- 
generative capillary disease. 


46. Differentiation of Diabetes Mellitus Due to Impaired Insulinogenesis from That 
Due to Increased Insulin Destruction. 


I. Arthur Mirsky, M.D., Daniel Diengott, M.D. (by invitation) and Henry 
Dolger, M.D. (by invitation). Department of Clinical Science, University of 
Pittsburgh School of Medicine, Pittsburgh, Pa. 


The destruction of insulin can be inhibited in vitro and in vivo by a variety of com- 
petitive and noncompetitive insulinase inhibitors which are also effective by mouth in 
producing hypoglycemia in normal but not in severely diabetic alloxanized rats. In 
healthy men, the ingestion of 50 mg. per Kg. of the noncompetitive inhibitor, 1-butyl- 
3-p-toluenesulfonylurea, results in a marked hypoglycemia within one hour; thereafter 
the blood sugar level rises but remains significantly below the initial level for five hours 
(p <0.001). The immediate response is identical with that observed after the intravenous 
injection of 0.1 unit of insulin per Kg. In patients in whom diabetes develops after age 
20, the sulfonylurea induces only a progressive decrease in the level of blood sugar for 
five hours (Pp <0.001). Some patients in whom diabetes develops before age 20 show 
no response. These studies suggest that the nondiabetic responds to the sulfonylurea 
with a discharge of stored insulin into the circulation and a subsequent inhibition of 
insulin destruction. In diabetes, little or no stored insulin is available for such discharge. 
In diabetics with impaired insulinogenesis, the inhibition of insulinase has no effect 
in those with increased insulinorhexis, a decrease in the destruction of insulin and a 
progressive decrease in the level of blood sugar ensues. 


47. Metabolic Principles of the Anterior Pituitary. 


M. S. Raben, M.D. New England Center Hospital and Tufts University School 
of Medicine, Boston, Mass. ; 
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Recent improvements in the purity of pituitary hormone preparations resulting 
from better methods for fractionation, most strikingly exemplified by corticotropin 
preparations, has revived interest in the origin of the many metabolic effects obtained 
with cruder preparations and first described for the most part in the period between 
1930 and 1940. Anti-insulin, hypoglycemic, ketogenic, glycostatic, and adipokinetic 
effects are obtained with both purified corticotropin and purified growth hormone prep- 
arations, corticotropin being much the more potent. Corticotropin preparations have, 
in addition, the activity of the “specific metabolic principle.’”’ Growth hormone prepara- 
tions, in contrast to corticotropin preparations, induce severe and eventually permanent 
diabetes in dogs, but discrepancies in the ratio of growth-promoting to diabetogenic 
activities have been reported and prolactin preparations have also been found diabeto- 
genic. Certain biologic and chemical differences suggest that the overlapping metabolic 
activities of growth hormone and corticotropin preparations are not due to mutual 
contamination with the same factor. Extra-adrenal metabolic effects are exhibited by 
the most purified corticotropin preparations and are therefore believed by some to be 
side actions of corticotropin. It is likely that it will soon be possible to resolve the 
problem of the origin of the metabolic principles by means of new systems with increased 
fractionating power for these substances. 


48. Temporary Diabetes from Growth Hormone Alone in the Tube-Fed Rat. 


J. A. Owen, Jr., M.D. (by invitation) and F. L. Engel, M.D. Duke University’ 
Durham, N. C. 


Daily injections of Horner’s pork growth hormone, 2 mg./100 Gm. body weight, 
induced temporary diabetes in large rats tube-fed a high-carbohydrate diet containing 
0.45 Gm. of carbohydrate and 2.21 calories per ml. The three-hour post-feeding blood 
sugar level rose from 140+3 mg. per 100 ml. to 232 +21 mg. per 100 ml. (pooled values, 
mean +s.£., for two pretreatment days and treatment days 3 and 4, respectively) 
The pooled value for glycosuria for days 3 and 4 was 3,454 mg./rat/day. Hyperglycemia 
was equally impressive following administration of Armour beef growth hormone. Of 
three possible pathogenetic factors investigated, animal weight, absolute hormone dose, 
and absolute dietary intake, the last was apparently critical (see mean values in table). 


Wt. of Diet per G. H. Bl. 
rat day per day sugar 
(Gm.) (ml.) (mg.) (mg./100 ml.) 


Glycosuria 
(mg./day) 





413 44.5 8.3 232 + 21 3,454 
459 51.0 _ 151+ 3 56 
350 37.8 8.8 174417 930 
425 37.8 8.8 184+11 1,690 
355 45.0 8.9 235+ 7 4,380 


Hormone administration consistently induced weight spurts, which diminished 
sharply before the onset of hyperglycemia. The data suggest that a critically high 
carbohydrate intake stimulates near-maximal insulin production, maintaining normo- 
glycemia and near-maximal growth; in this situation growth hormone causes islet-cell 
exhaustion, growth retardation, and diabetes—even in the rat. 


49. Metabolic Effects of Testosterone in the Depancreatized Dog. 


G. Costa, M.D. (by invitation) and C. D. Kochakian, Ph.D. Oklahoma Medical 
Research Foundation, Oklahoma City, Okla. 
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Male mongrel dogs were simultaneously castrated and depancreatized. The diabetes 
was partly regulated—fasting blood sugar levels of 140-150 mg. per 100 ml.—by the 
administration of insulin in the morning and protamine zinc insulin in the evening. The 
animals were fed twice per day. When they attained body-weight equilibrium and con- 
stancy in the blood and urine constituents, 25 mg. of testosterone propionate was in- 
jected subcutaneously twice per day for three weeks; the dosage was then increased to 
50 mg. twice per day for four weeks. These experiments were repeated while the dogs 
were in a greater state of diabetes—fasting blood sugar level, 440-460 mg. per 100 ml. 
Regular insulin was used for both injections. The results were essentially the same in 
both types of studies. The androgen induced an increase in body weight and nitrogen 
retention, and a drop in the levels of blood sugar, amino nitrogen and nonprotein nitro- 
gen, and in urinary sugar. There was a significant gradual decrease in fecal mass and 
nitrogen accompanied by an increase in urinary total nitrogen, urea and sugar. The 
changes in blood and urinary sugar occurred sooner when the dogs were in the more 
diabetic state. 


50. Studies with Radioactive Glucose on the Effects of Cortisone on Carbohydrate 
Metabloism in Hypophysectomized Dogs. 


N. Altszuler, Ph.D. (by invitation), R. Steele, Ph.D. (by invitation), J. S. Wall, 
Ph.D. (by invitation) and R. C. deBodo, M.D. Department of Pharmacology, 
New York University College of Medicine, New York City; and the Biology 
Department, Brookhaven National Laboratory, Upton, N. Y. 


By the use of uniformly labeled C“ glucose, administered intravenously as a priming 
dose followed by constant infusion, it was shown (Steele et al.: Fed. Proc. 14: 286, 1955) 
that in the hypophysectomized dog in the postabsorptive state the glucose pool was 
smaller and the rate of glucose turnover was less than in the normal dog. The continued 
administration of cortisone or hydrocortisone (0.8-1.5 mg./Kg./day) to the hypo- 
physectomized dog increased the size of the glucose pool and restored the glucose turn- 
over rate to normal. These changes may explain the beneficial effects of these steroids 
in rectifying the abnormal response of hypophysectomized dogs to glucose, insulin, 
adrenaline and fasting. The adrenocortical steroids also prevented the diabetogenic 
effect of small amounts of growth hormone in hypophysectomized dogs (probably by 
stimulating insulin secretion), but made worse the diabetes induced in normal dogs by 
alloxan or large doses of growth hormone. It appears that the insulin-secreting ability 
of the animal determines whether the steroids will ameliorate or exacerbate the diabetes. 


51. Studies on Plasma-Insulin Activity. 


J. Vallance-Owens, M.A., M.D. (introduced by F. D. W. Lukens, M.D.). Post- 
graduate Medical School of London, and the George S. Cox Research Institute of 
the University of Pennsylvania, Philadelphia, Pa. 


Using the technique of the isolated rat diaphragm previously described (Vallance- 
Owen and Hurlock: Lancet 1: 68, 1954), insulin activity has been measured in normal 
subjects and diabetic patients, and more recently in normal, depancreatized and Hous- 
say cats. The results obtained in normal subjects and in diabetic patients, which have 
already been published (Vallance-Owen et al.: Lancet 2: 583, 1955), are mentioned briefly. 
In normal fasting cats the mean plasma-insulin activity was 110 microunits/ml. and 
when a known amount of insulin was added to the plasma in vitro, its activity was not 
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diminished, as was previously found in normal human subjects. In depancreatized cats 
there was no plasma-insulin activity and, moreover, there was an inhibition of added 
insulin. In Houssay cats there was no plasma-insulin activity and now no inhibition of 
added insulin. The results of experiments on the plasma-insulin activity and the pres- 
ence or absence of inhibition in the Long/Lukens animal are presented; also reports on 
the effect of replacement of various hormones. 


52. In Vivo Effects of Glucagon on Hepatic Glycogen and Glycogenolytic Enzymes. 


George F. Cahill; Jr., M.D. (by invitation) and A. Scott Earle, M.D. (by invita- 
tion) (introduced by James Ashmore, Ph.D.). Department of Biological Chem- 
istry and Department of Surgery, Harvard Medical School, Boston, Mass. 


A single injection of glucagon (Lilly, amorphous) was given intravenously to anesthe- 
tized dogs and serial biopsies were made. Levels of blood glucose, lactate, and serum 
phosphate and electrolytes were sequentially followed. The biopsy specimens were 
analyzed for total and TCA-soluble glycogen and the activity of phosphorylase and 
glucose-6-phosphatase. A rapid peak in phosphorylase activity was noted in the first 
ten to fifteen minutes and a return to normal or below normal in one-half to one hour. 
Glucose-6-phosphatase activity was unaffected by the hormone. A four-hour infusion of 
glucagon almost completely depleted hepatic glycogen, and glucose-6-phosphatase 
activity rose from fed to fasting levels as expressed per gram of wet liver tissue. Phos- 
phorylase activity, after a marked initial rise, fell off during the infusion parallel to the 
rise and fall in the blood glucose level. The trichloracetic-acid-soluble fraction of glycogen 
was mobilized by glucagon; the protein-precipitable moiety remained stable. The ob- 
servations also supported the hypothesis that glucagon has no contra-insulin effect on 
peripheral glucose assimilation. 


_53. Tissue and Intracellular Distribution of a Glucagon-Inactivating System. 


H. T. Narahara, M.D. (by invitation), Robert W. Coz, M.D. (by invitation), 
Elaine D. Henley, M.D. (by invitation) and Robert H. Williams, M.D. Depart- 
ment of Medicine, University of Washington, Seattle, Wash. 


Studies with I'* labeled glucagon in rats have indicated that the material disappears 
rapidly from the blood stream after injection and is broken down into a form soluble 
in trichloroacetic acid (TCA). Therefore, experiments were conducted with tissue ex- 
tracts in vitro in order to study further the mechanism of glucagon degradation. Rat 
liver and kidney homogenates were capable of degrading glucagon-I!* rapidly during 
incubation at 37°C. at pH 7.5, whereas skeletal muscle and plasma were much less ac- 
tive. The formation of TCA-soluble radioactivity during incubation with a liver extract 
was accompanied by proteolysis as measured by changes in the optical density of the 
TCA filtrate at 280 mu. The increase in TCA-soluble radioactivity could therefore be 
used as a measure of proteolysis of the labeled hormone. When substrate was present in 
excess, the rate of degradation varied directly with the concentration of liver homoge- 
nate used. The distribution of the degradative system within liver cells was studied by 
differential centrifugation of a homogenate into nuclear, mitochondrial, microsomal, 
and residual supernatant fractions. Most of the activity was in the residual supernatant 
fraction. These observations suggest that the liver and kidney are major sites of glucagon 
inactivation, and that degradation occurs by means of a proteolytic enzyme system 
which, in the liver, has been shown to be in the nonparticulate fraction of cytoplasm. 
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READ BY TITLE 


HYPOTHALAMUS AND PITUITARY 


54. Effect of Exogenous Corticotropin and Corticosteroids on Urinary Excretion of 
Blue-Tetrazolium-Reducing and Phenylhydrazine-Reactive Steroids. 
Vito DeFilippis, M.D. (by invitation), Irving I. Young, M.D. (by invitation) 
and William Q. Wolfson, M.D. Department of Medicine, Wayne University 
College of Medicine and City of Detroit Receiving Hospital, Detroit, Mich. 


Blue-tetrazolium-reducing (BTZ) and phenylhydrazine-reactive (P-S) steroids have 
been studied in normal human urine, employing 6-glucuronidase hydrolysis and chro- 
matographic purification of methylene-chloride extracts as described by Chen. BTZ 
chromogen averages 10.1 mg./24 hrs. and P-S chromogen 7.0 mg./24 hrs. The P-S/BTZ 
ratio is thus 0.70, approximating that reported in human plasma by Chen and co- 
workers. Following administration of corticotropin a consistent rise in both values is 
observed with little change in the ratio of P-S/BTZ, indicating that both methods 
measure adrenal secretory products. Administration of large doses of various adrenal 
steroids results in characteristic changes in the P-S/BTZ ratio. 


Hydrocortisone 1.00 
Compound § 0.93 
Corticosterone 0.10 


When the major or only steroids in the urine are metabolites of 17-OH-corticoids, as 
will occur after administration of large doses of hydrocortisone or compound §, the dif- 
ference between BTZ and P-S is almost completely eliminated. The striking rise in 
BTZ without appreciable change in P-S following administration of corticosterone in- 
dicates that BTZ minus P-S is a measure of 17-desoxy adrenal steroids, and that the 
presence in urine of corticosterone or corticosterone-like metabolites may account for 
the observed difference between BTZ and P-S in normal subjects. 


55. Hypothalamic Action of Adrenal Steroids. 


Joseph F. Dingman, M.D. and Rene H. Despointes, M.D. (by invitation). De- 
partment of Medicine, Harvard Medical School and the Medical Service, West 
Roxbury Veterans Administration Hospital, and the Peter Bent Brigham Hos- 
pital, Boston, Mass. 


The secretion of antidiuretic hormone (ADH) following nicotine and hypertonic 
saline stimulation of the hypothalamic-neurophypophyseal system has been utilized to 
estimate the acute effect of adrenal steroids on hypothalamic function in normal sub- 
jects. Measurement of changes in free water clearance (CH,O) during a water diuresis 
proved to be a reliable clinical means of estimating the presence or absence of ADH 
secretion. Cortisone, hydrocortisone and prednisolone increase CH,O and raise the 
threshold dose of nicotine within two hours of hormone administration. DCA and 9- 
alpha fluorohydrocortisone in some instances had similar effects, but at times enhanced 
the sensitivity to nicotine or prolonged the antidiuretic response without altering the 
threshold dose. None of these hormones altered the antidiuretic response to intravenous 
hypertonic saline or Pitressin. Osmoreceptor function and renal tubular sensitivity to 
ADH, therefore, were probably unchanged. Since nicotine mimics the action of acetyl- 
choline in stimulating the hypothalamus to secrete ADH, these results suggest that the 
adrenal steroids may inhibit transmission of neurogenic stimuli through the hypothala- 
mus. The preservation of osmoreceptor function suggests that the diuretic action of these 
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steroids, as manifested by an increase in CH,O, may be related to an inhibitory effect 
on the hypothalamic control of ADH secretion. 


56. The Cytology of the Adenohypophysis in Various Disorders of the Adrenal Cortex. 


C. Ezrin, M.D., W. D. Wilson, J. W. Dawson, M.D. and F. M. Hili, M.D. 
(introduced by R. F. Farquharson, M.D.). Departments of Medicine and 
Pathology and the Banting and Best Department of Medical Research, Uni- 
versity of Toronto, Toronto, Canada. 


Three types of chromophilic cells (red and purple “basophils” and orange acidophils) 
can be demonstrated in the human adenohypophysis with a modified periodic-acid 
Schiff (PAS) stain, using methyl] blue as a second counterstain (Am. J. Path. 30: 891, 
1954). In Addison’s disease there is a great increase in the number of lightly granulated 
purple cells, which are presumed to be making excessive quantities of ACTH. The 
Crooke’s hyaline cytoplasmic change of many pituitary basophils, which is a constant 
finding in Cushing’s syndrome, occurs only in the PAS-red cells. The hyalinization can 
be induced by prolonged courses of ACTH and huge doses of cortisone and therefore 
should be regarded as a regressive change induced by high levels of circulating hydro- 
cortisone. In virilizing adrenal hyperplasia Crooke’s hyaline change is not seen. Instead 
there is an increase in lightly granulated purple cells which is in keeping with the view 
that in this condition there is an increased output of ACTH but a defective synthesis 
of hydrocortisone. The foregoing findings indicate that prolonged high and low levels 
of circulating hydrocortisone are associated with characteristic cellular changes in the 
anterior pituitary gland which presumably reflect the amount of ACTH being produced. 


57. Dissociation of Anabolic and Carbohydrate Effects of Growth Hormone in Man. 


E. Rudolf Froesch, M.D. (by invitation), W. Francis Ganong, M.D., Walter T. 
Goodale, M.D. (by invitation) and Albert E. Renold, M.D. Harvard Medical 
School and the Peter Bent Brigham Hospital, Boston, Mass. 


Failure to demonstrate a prolonged anabolic response to growth hormone in man has 
been attributed to 1) lack of synergistic hormones, in particular insulin, 2) masking of 
the anabolic response by excessive diabetogenic activity, and 3) formation of “anti- 
hormones”. A 14-year-old female pituitary dwarf (craniopharyngioma), with bone 
development arrested at 8 years, received a constant diet and 150 mg. daily of a “highly 
purified” growth hormone preparation (Armour) in addition to maintenance doses of 
cortisone. After one month small doses of insulin, triiodothyronine, estradiol and testo- 
sterone were added and this regimen was continued for five months. Except for an equiv- 
ocal growth spurt of 2 cm. during the first three weeks, no indication of an anabolic 
response emerged. Transient mild glucosuria and hyperglycemia developed and dis- 
continuation of growth hormone (insulin being continued) precipitated a prolonged 
hypoglycemic episode. The diabetogenic activity of the growth hormone was confirmed 
by exacerbation of glucosuria and hyperglycemia when the preparation was admin- 
istered to a hypophysectomized diabetic patient. Thus, growth hormone given for six 
months to a pituitary dwarf failed to elicit a significant anabolic response despite con- 
comitant substitution therapy with other hormones and persistent mild diabetogenic 
activity. y 


58. Detection of ACTH in Normal Human Blood by a Modification of the Sydnor- 
Sayers Method. 
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Takuo Fujita, M.D. (introduced by George F. Koepf, M.D.). The University 
of Buffalo Chronic Disease Research Institute, Buffalo, N. Y. 


ACTH is not detectable in 50 ml. of normal human blood with the Sydnor-Sayers 
method (Proc. Soc. Exper. Biol. & Med.'79: 432, 1952). With larger samples, toxic ma- 
terials appear which interfere with the test. We have modified and simplified the pro- 
cedure so that 200 ml. of blood can be used without toxic effects on the test animal. 
Freshly drawn blood is mixed with one-fourth volume of glacial acetic acid, diluted 
four times with water, and stirred at 70°C. for thirty minutes. After centrifugation, the 
precipitate is discarded, the pH of the supernatant liquid is adjusted to 3.3, and 1 Gm. 
of oxycellulose per 200 ml. of blood is added. The mixture is then stirred for two hours. 
The oxycellulose portion is washed with 0.1 N acetic acid and eluted with 3 ml. of 0.1 
N HCl. After neutralization, the material is assayed by the ascorbic-acid depletion 
method, in which depletion of more than 40 mg./100 Gm. of adrenal was considered 
significant. Detectable amounts of ACTH were found in 5 normal subjects (blood 
samples, 200 ml. each) —96, 55, 145, 109, 64. No ACTH was demonstrated in 5 others— 
36, 22, 26, 15, 40. The response to 0.25 my of standard ACTH was 58, 42, 85, 88, 15, 
41. 


59. Effect of Tranquilizing Agents on ACTH Secretion. 


C. Theresa Harwood, Ph.D. (introduced by M. 8. Goldstein, M.D.) Walter 
Reed Army Institute of Research, Washington 12, D. C. 


The effects which tranquilizing agents exert on the anterior pituitary-adrencortical 
mechanism in the rhesus monkey have been evaluated in terms of peripheral blood 
levels of 17-hydroxycorticosteroids (17-OH-Cs), measured by the Nelson-Samuels 
method. Reserpine was administered to 6 monkeys in dosages ranging from 0.05 to 1.0 
mg./Kg. by single intravenous injection. The latter dosage resulted in a 17-OH-Cs 
rise of 20 ug./100 ml. plasma/hr.; the lowest dosage caused a rise of 7 ug./100 ml. 
plasma/hr. Chlorpromazine in dosages up to 5 mg./Kg. and frequently in dosages up to 
10 mg./Kg. caused an increase in the peripheral blood levels of 17-OH-Cs of 10 ug./100 
ml. plasma/hr. Nembutal, 30 mg./Kg., was given by single intravenous injection to 
these animals to study the effect of central nervous system depressants on circulating 
levels of 17-OH-Cs. The data showed a significant depression of 10 ug./100 ml. plasma 
in two hours. Asa means of interpreting the adrenocortical response to the tranquilizing 
drugs, ACTH in dosages of 0.05, 4.0 and 16.0 mg./Kg. was administered to these 
monkeys. A rate of increase in 17-OH-Cs of 20 ug./100 ml. plasma/hr. resulted from 
both the 4.0 and the 16.0 mg./Kg. dosages. The lowest dosage of ACTH caused an 
increase of 10 wg./100 ml. plasma/hr. It is apparent that Nembutal and these tranquil- 
izing drugs do not exert a uniform acute action on the pituitary-ACTH system. 


60. Separation of Anterior Pituitary Fractions for Hormone Content by Ultracentrifu- 
gation. 


Melvin Hess, Ph.D. and J. H. U. Brown, Ph.D. Departments of Anatomy and 
Physiology, Emory University, Atlanta, Ga. 


Beef pituitaries were homogenized in a Virtis homogenizer, suspended in 0.88M 
sucrose and centrifuged in a Spinco preparative centrifuge. Fractions were separated at 
600 X g (nuclear); 4,000 Xg (mitochrondria-M) ; 7,000 Xg (acidophil-A) ; 22,000 X g (baso- 
phil-B); and 52,000 Xg (supernatant-S). The purity of each fraction was determined by 
histologic examination with various stains and in the electron microscope. Each fraction 


~ 
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was assayed in hypophysectomized rats as follows: growth in terms of gain in body 
weight; TSH in terms of thyroidal I'** uptake; and ACTH as adrenal ascorbic-acid and 
thymus weight decreases. FSH was assayed by the uterine weight response of immature 
female rats and LH by the ventral prostate response of immature male rats. The fol- 
lowing results were obtained (FSH was not located): 


Activity of Fractions of Beef Pituitary 
Pituitary Fraction (activity/mg. N) 





Hormone Method of Assay 
M A B 8 





Gm./day wt. gain 1.3 0 0 2.1 
Thyroidal I'*! (¢/min. above control) 12,000 84,000 88,000 32,000 
Rats units (ventral prostate) 0.2 0 0 1.0 
Thymus (mg./mg. N) 170 81 182 232 
Ascorbic acid (ug./mg. N) 488 45 146 =, 408 


61. The Interrelationships Between Testicular Interstitial Cell and Adrenocortical 
Response to Adrenocorticotropin and Chorionic Gonadotropin. 
Lester L. Hibbett, M.D. (by invitation) and S. Richardson Hill, Jr., M.D. De- 
partment of Medicine, Medical College of Alabama, and Veterans Administra- 
tion Hospital, Birmingham, Ala. 


This study was designed to compare, in the same individual, the response of urinary 
total 17-hydroxycorticosteroid and 17-ketosteroid levels to the slow intravenous 
administration of adrenocorticotropin and chorionic gonadotropin (APL). Male sub- 
jects were studied—16 without known adrenal or testicular dysfunction, 1 with proved 


Addison’s disease and normal testicular function, 2 with bilateral total adrenalectomy 
-and orchiectomy, 1 with bilateral orchiectomy and normal adrenocortical function, 
and 2 who had normal Leydig cells with hyalinization of the seminiferous tubules. In 
normal subjects there was no significant change in urinary steroid values on the first 
day of intravenous APL; on the second day there was a significant increase in both 17- 
hydroxycorticosteroid and 17-ketosteroid excretion. This is in contrast to the prompt 
increase in these steroids on the first day of ACTH. On the first day after discontinuing 
ACTH both urinary steroids promptly returned to, or below the control levels. After 
discontinuing APL the urinary 17-hydroxycorticosteroids remained elevated for at 
least another day and the 17-ketosteroids for two to four days. These findings, taken 
together with those in the other categories are interpreted as indicating not only testicu- 
lar interstitial-cell but also an adrenocortical secretory response to APL, which differs 
from that seen following ACTH administration. 


62. Differences in Fat Metabolism in Mice with Gold Thioglucose-Induced Obesity 
and with Congenital Obesity. 


Guy Hollifield, M.D. (by invitation) and William Parson, M.D. School of Med- 
icine, University of Virginia, Charlottesville, Va. 


Studies from this laboratory suggested that the obesity observed in mice following 
injection of gold thioglucose is due to injury to the hypothalamic feeding center, with 
resulting defects in the central food drive and satiety mechanism. These defects permit 
hyperphagia with resultant obesity. Similar studies on mice with hereditary obesity- 
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diabetes syndrome indicate that obesity in these animals is not due to a defect in the 
central food-regulating mechanism. The following studies were designed to test the 
ability of gold-thioglucose obese mice and hereditary obese mice to mobilize fat stores. 
Seven congenitally obese mice and 7 non-obese controls were given one short feeding 
period daily. The obese lost considerable weight and the controls a moderate amount. 
When the obese mice were in the same weight range as the controls, all were sacrificed 
and the carcasses analyzed for fat. A similar study was carried out with 11 mice having 
gold thioglucose-induced obesity and in 9 controls. Carcass analyses revealed that the 
congenitally obese mice contained two to three times as much body fat as did the con- 
trols of the same weight and the mice with gold-thioglucose obesity had the same amount 
of body fat as did their controls of similar weights. 


63. Use of Adsormone for the Concentration of Pituitary Gonadotropic Hormones 
from Urine. 


Edwin C. Jungck, M.D., Ph.D., A. P. Rosenberg, B.S. (by invitation) and 
Robert B. Greenblatt, M.D. Department of Endocrinology, Medical College of 
Georgia, Augusta, Ga. 


Since Adsormone (aluminum silicate) is widely used for concentrating chorionic 
gonadotropins in urine for pregnancy tests, it seemed worth while to determine its use- 
fulness in concentrating pituitary gonadotropins. Therefore, Adsormone was compared 
with ultrafiltration on aliquots or pooled urine. Thus far, in a comparison of the two 
methods, Adsormone has been equally efficient in concentrating the gonadotropins, 
and has provided less toxic extracts. In common with the other adsorption methods, 
Adsormone requires only the usual laboratory equipment; the method is technically 
simple, requires no large volumes of solution as in precipitation methods, and is readily 
adaptable to daily variation in assay demands. The advantage of Adsormone over other 
adsorbing agents (kaolin, Al(OH);) is the consistent recovery of gonadotropins, which 
has not been possible in this laboratory with the other adsorbing agents. Briefly, the 
method consists of acidification of the urine to pH 4.0, adding Adsormone and shaking 
for five minutes, separating the Adsormone and washing with 0.1 N acetic acid, eluting 
with NaOH solution at pH 10.0, separating the supernatant liquid, and adjusting it to 
pH 5.0, precipitating with 5 volumes of cold acetone, recovering the precipitate and 
drying with a wash of ether. 


64. The Cytologic Effects of Alpha-Estradiol on Organ Cultures of the Pineal Gland. 


Raymond H. Kahn, Ph.D. and W. B. Quay, Ph.D. (by invitation). Department 
of Anatomy, University of Michigan Medical School, Ann Arbor, Mich. 


Large doses of alpha-estradiol dipropionate have been shown to cause a marked 
reduction in phloxine- or Orange G-staining cytoplasmic material in pineal parencyhmal 
cells when injected subcutaneously for two weeks in adult male Sprague-Dawley rats 
(W. Q.). These data and other studies suggested that this material is associated with a 
pineal secretory process. In the present study, pineals of 30 female and 28 male (30-day 
old) Sprague-Dawley rats were cultured by Fell’s watch-glass method on clots composed 
of cock plasma and chick (11-day) embryo extract containing .102 ug. or .008 yg. of 
alpha-estradiol per watch glass, or none. After six days the explants were fixed and 
stained by a previously described procedure (Exper. Cell Res., in press). In the marginal 
zone of cultures containing the higher dose of estradiol, the parenchymal cells without 
the specifically staining material averaged 92.3 per cent, whereas in the low-dosage and 
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control cultures these cells averaged 73.2 per cent and 74.9 per cent. The differences 
between the high and low, and the high and control, are considered significant (p= <.01 
and <.02). These results indicate that estradiol has a direct action on pineal parenchy- 
mal cytology which is significant relative to the postulated antigonadal activity of the 
pineal. 


65. Observations Regarding the Mechanism and Treatment of Compensatory Adrenal 
Atrophy. 
Laurence H. Kyle, M.D., Richard J. Meyer, M.D. and John J. Canary, M.D. 
(by invitation). Department of Medicine, Georgetown University School of 
Medicine, Washington, D. C. 


Adrenal atrophy noted in Cushing’s syndrome due to adrenal tumor or following long- 
term administration of corticosteroids appears to be the result of suppression of endog- 
enous ACTH. This study evaluates the belief that ACTH therapy promotes satis- 
factory restoration of adrenal function. In 1 patient with Cushing’s syndrome and post- 
operative hypoadrenalism, ACTH induced on 2 occasions a moderate adrenal response, 
as judged by a rise in 17-ketosteroids and by eosinopenia, following which there was 
regression to an Addisonian state. Restoration of normal adrenal function was not com- 
plete until nearly two years-after operation. More complete study was made of a second 
patient after removal of an adrenal tumor, utilizing 17-ketosteroid and 17-hydroxy- 
cofticoid excretion and plasma corticoid determinations. Marked stimulation of the 
atrophic adrenal was demonstrated repeatedly, but on each occasion clinical and chem- 
ical evidence of adrenal insufficiency became pronounced when ACTH therapy was dis- 
continued. A similar type of response was observed in 2 patients studied after the with- 
drawal of corticosteroid therapy. These studies indicate that ACTH induces only tem- 
porary correction of compensatory adrenal atrophy. The persistence of adrenal 


hypofunction is apparently due to severe and often prolonged suppression of ACTH 
production or release rather than to impaired responsiveness of the atrophic adrenal 
gland. 


66. The Morphology of the Neurosecretory Neurons in Man. 


Leopold Liss, M.D. (introduced by Stefan 8. Fajans, M.D.). Laboratory of 
Neuropathology, Neuropsychiatric Institute, University of Michigan Hospital, 
Ann Arbor, Mich. 


The ganglion cells in the hypothalamic nuclei: infundibularis, paraventricularis and 
supraopticus, produce neurosecretory substances. These can be visualized in histologic 
preparations as Gomori-positive inclusion bodies and can also be impregnated by means 
of variants of the silver-carbonate technique. The neurosecretory neurons show mor- 
phologic variations: some are enlarged and their nuclei dislocated by homogeneously 
impregnated masses; others show granules in their cell bodies; still others have vacuolized 
plasma but contain no neurosecretory substance. The impregnation with silver-carbonate 
reveals 2 types of cells which contain neurosecretory substance in granular form: 1) cells 
filled with numerous fine pink granules, and 2) cells with fewer granules, which are coarse 
and black. These findings suggest that different neurosecretory substances are produced 
by specific cells. Detailed photomicrographic evidence is presented. — 


67. Role of the Pituitary and Adrenals in the Maintenance of the Sex Accessories of 
the Hypophysectomized Castrated Male Rat. 





THE ENDOCRINE SOCIETY Volume 16 


Ardis J. Lostroh, M.A. (by invitation) and Choh Hao Ui, Ph.D. Hormone Re- 
search Laboratory and the Department of Biochemistry, University of California, 
Berkeley, California. 


Thyroxin, HCG, ICSH, FSH and prolactin had no discernible effect on. maintenance 
of sex accessories in castrated hypophysectomized male Long-Evans rats, when admin- 
istered once daily for ten days. On the other hand, preparations of ACTH, including 
a-corticotropin, produced histologic evidence of androgen production, comprising an 
increment in the weight of the ventral prostate and seminal vesicles, associated with an 
observable stimulation of the secretory epithelium. Growth hormone also exercised an 
effect, independent of the adrenal gland per se, manifested histologically in general 
improvement in the secretory epithelium and the connective tissue stroma. Moreover, 
adrenal enlargement invariably resulted from administration of growth hormone. This 
last effect cannot be attributed to any trace contamination of ACTH, since no changes 
in lipid distribution in the gland could be detected as a result of treatment with growth 
hormone. Furthermore, the active core prepared from a chymotryptic digest of growth 
hormone (Li, Papkoff, Fgnss-Bech and Condliffe: J. Biol. Chem., in press) is as effective 
as the undigested hormone in promoting weight increment in the adrenals. Finally, the 
marked adrenal stimulation elicited by combined injections of ACTH and growth 
hormone is atypical of any effect observed with ACTH alone. These studies are discussed 
in detail. 


68. In Vitro ACTH Action on Reducing Substance and QO, in Frog Adrenal Tissue. 


I. A. Macchi, Ph.D. (introduced by Harris Rosenkrantz, Ph.D.). Department 
of Biology, Clark University, Worcester, Mass., and the Marine Biological 
Laboratory, Woods Hole, Mass. 


The influence of adrenocorticotropin (ACTH) on blue tetrazolium (BT) reducing 
adrenal substance (RAS) release and the QO, of isolated frog adrenals was studied. 
Adrenal tissue from Rana catesbiana was incubated three hours in amphibian Ringer- 
phosphate-glucose (200 mg./100 ml.) medium (pH 7.4) in 100 per cent oxygen at 25°C. 
Armour ACTH La-1A (101. v./100 mg.) was added to one flask of each set containing 
pooled contralateral glandular tissue after the first hour and oxygen uptake was recorded. 
Reducing substances extracted from the tissue incubation medium with methylene 
dichloride were measured in dried residues by the BT micromethod of Meyer and Lind- 
berg and expressed as wg. of hydrocortisone equivalents/hour incubation/100 mg. wet 
tissue. RAS values thus obtained averaged 1.50 +0.53 in the absence of, and 2.90 +0.89 
in the presence of ACTH. In general, an increment averaging 26 per cent in QO, (wet 
weight) paralleled the RAS increase. Incubated homologous renal and testis tissue re- 
leased little BT reducing substance compared to non-ACTH RAS, and did not respond 
to ACTH. These findings demonstrate that ACTH increases RAS release approximately 
twofold and suggest other similarities between frog and mammalian adrenal metabolic 
activity in vitro. 


69. Diabetes Insipidus After Intracranial Operations or Injury. 


Raymond V. Randall, M.D., Edward C. Clark, M.D. (by invitation) and Henry 
W. Dodge, Jr., M.D. (by invitation). Mayo Clinic, Rochester, Minn. 


Interruption of the hypothalamico-neurohypophyseal tracts in animals may initiate 
diabetes insipidus with a characteristic pattern. Temporary diabetes insipidus appears 
first, followed by an interphase wherein intake of water.and excretion of urine approxi- 
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mate normal. Permanent diabetes insipidus then ensues. Ikkos’ group (J. Endocrinol. 
& Metabol. 15: 553-567 (May) 1955) observed similar patterns after hypophysectomy 
in humans. In their patients, the diabetes insipidus was usually mild. We noted more 
striking diabetes insipidus in 6 patients after intracranial operations (4 craniopharyn- 
giomas, 1 teratoma and 1 chordoma) and 1 patient with a head injury. Transient dia- 
betes insipidus began in four to fifteen hours, with urinary volumes between 2,900 and 
27,900 ml. per twenty-four hours. Since 4 patients received Pitressin, the duration of 
their transient phases and interphases could not be determined. In 3 patients not given 
Pitressin, the transient phases lasted four, three, and four days and the interphases 
five and a half, two and a half, and three and a half days, respectively. In all patients, 
the permanent phase of diabetes insipidus began six to thirteen days after insult to the 
neurohypophysis; the urinary volume, measured in 6 patients, varied from 3,350 to 
15,700 ml. per twenty-four hours. 


70. Role of the Pituitary in the Production of Hyalinosis by DCA. 


Joaquin Ventura, M.D. (introduced by Hans Selye, M.D.). Institut de Médecine 
et de Chirurgie Expérimentales, Université de Montréal, Montréal, Canada. 


In the past it has not been possible to induce a significant degree of hyalinosis (nephro- 
sclerosis, periarteritis nodosa, myocarditis) in hypophysectomized rats by treatment 
with DCA. Recently, it has been shown, however, that simultaneous treatment with 
STH and ACTH (and, to a lesser extent, daily implantations of 2 rat-pituitaries) makes 
it possible to restore to the hypophysectomized rat the ability to respond with hyalinosis 
to administration of DCA. Thus, the vital activity of living pituitary-tissue is not essen- 
tial for the development of this experimental disease (Ventura and Selye: in Fifth An- 
nual Report on Stress. New York, M.D. Publ., Inc., 1955/56). The question arose 
whether other pituitary principles can also sensitize the rat to mineralocorticoids in this 
manner. For this purpose, hypophysectomized rats, specially conditioned (uninephrec- 
tomy and NaCl supplements) to mineralocorticoids, were given 5 mg. of DCA (micro- 
crystals) twice weekly during one month. One group of 15 rats served as otherwise un- 
treated controls; and other groups (each of 15 rats) were treated respectively with ACTH 
(Armour, 2 1. vu. twice a day), gonadotropin (LH and FSH, Armour, 2 mg. daily), 
melanophore-stimulating hormone (Armour, 2.5 mg. daily) and prolactin (Armour, 2 
mg. daily). Melanophore-stimulating hormone succeeded in sensitizing the hypophy- 
sectomized rat to DCA in the manner in which combined treatment with ACTH+STH 
(or pituitary implants) did. 


71. The Influence of the Central Nervous System on the Secretion of Adrenal Steroids 
in Dogs. 
Hildegard Wilson, PhD., Evelyn Anderson, M.D., William T. Spence, M.D. 
(by invitation) and David McK. Rioch, M.D. (by invitation). National Insti- 
tutes of Health, Bethesda, Md., Georgetown University School of Medicine, 
and Walter Reed Army Medical Center, Washington, D. C. 


The measurement of urinary steroids has been used as an index of adrenocortical 
function in female dogs with lesions in the central nervous system. Techniques for the 
determination of steroids in dog urine were especially developed for this study. Tran- 
section of the spinal cord at C; was followed immediately by a two- to three-fold rise in 
urinary steroids lasting four days after operation. The stress of a laparotomy without 
anesthetic in the spinal dog also caused a two- to three-fold increase. On the other hand, 
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both transection of the midbrain in another dog and a laparotomy four weeks later were 
followed by negligible postoperative increases in urinary steroids. Activation of pitui- 
tary ACTH appears to have been blocked by the midbrain transection. The steroid 
analytical technique employed hydrolysis with 6-glucuronidase followed by continuous 
ether extraction at pH 0.8. The neutral fraction was then chromatographed on an 
aluminum-silicate partition column, using 50 per cent ethanol as stationary phase. 
Elution was carried out first with hexane, followed by hexane plus increasing amounts 
of chloroform. Three fractions were collected, consisting chiefly of C,902, C1903, and 21- 
hydroxysteroids, (corticosteroids) respectively. Each fraction was assayed by the 
chromic acid-ketosteroid method, and the corticosteroid-containing fractions were also 
assayed by the formaldehydogenic and Porter-Silber reactions. 


ADRENAL 


72. The Effect of Diet, Antibiotics and Vitamin B,,. on Experimental Glomerular 
Lesions Produced by Cortisone. 


J. M. B. Bloodworth, Jr., M.D. and George J. Hamwi, M.D. Department of 
Pathology and Division of Endocrinology of the Department of Medicine, Ohio 
State University College of Medicine, Columbus, Ohio. 


Previous work has shown that daily administration of 5-10 mg. of cortisone acetate 
to rabbits for three weeks causes glomerular capillary dilatation, glycosuria, albuminuria, 
and nodular glomerular lesions consisting of thrombi in dilated capillaries. They re- 
semble the exudative glomerular lesions of human patients with diabetes mellitus. These 
cortisone lesions differ from typical lesions of diabetic glomerulosclerosis although the 
two lesions may be associated. The number of animals showing lesions and the frequency 
of lesions were both reduced when feeds containing crude ‘‘antibiotic-vitamin By: 
supplement” were used. Young adult rabbits were given 5 mg. of cortisone acetate 
intramuscularly for from twenty-one to forty days. They received supplement-free feed 
and water without restriction. Some animals received 15 micrograms of vitamin By 
twice weekly by injection. Others were given 5-10 mg. of Aureomycin in the drinking 
water. A third group received both Aureomycin and vitamin Bi. The suppressive effect 
of the crude supplement was not reproduced by any drug regimen. Therefore, in the 
dosage used, neither compound could be the source of the suppressive action of the crude 
feed supplement. The nature and possible effect of other components of the crude sup- 
plement are discussed. 


73. Inhibition by 9y-Fluorocortisol of Mitotic Activity in Pinna Epidermis of Mice. 


Anand P. Chaudhry, D.D.S. (by invitation), Franz Halberg, M.D. and John J. 
Bittner, Ph.D. (by invitation). Division of Cancer Biology, University of Min- 
nesota, Minneapolis, Minn. 


Four groups of ZBC mice were studied under circumstances standardized for evalua- 
tion of 24-hour periodicity (Journal- Lancet 73: 20, 1953). One group was left unhandled, 
and 3 other groups were given 100 or 1,000 of cortisol acetate or 10y of 9y-fluorocortisol 
acetate (per 20 Gm. of body weight). Injections were made intraperitoneally during the 
daily time of high mitotic activity, from 8:30 to 9:30 a.m. All the mice were sacrificed 
four hours later, and their ears were removed for histologic examination. The mean 
number of mitoses per 3,000 nuclei examined was 18.7 for the “no treatment” group. 
Reductions in mitotic rate of 4.8+2.9 and 9.1+2.3 were noted for 100 and 1,000y7 
cortisol, respectively. The 107 dose of fluorocortisol brought about a reduction of 7.7 
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+2.6 (Pt=.008). As far as pinna epidermis is concerned, halo-substitution at Cy of 
cortisol enhances its antimitotic activity more than ten times. The effects of cortisol and 
fluorocortisol are exerted within the range of the physiologic mitotic rhythm, which is 
particularly pronounced in the stock studied. 


74. Functional Adrenal Tumor Transplants in Mice and Rats. 


Arthur I. Cohen, Ph.D., Eric Bloch, Ph.D., Rita F. Buffett, Ph.D. and Jacob 
Furth, M.D. (introduced by Ralph I. Dorfman, Ph.D.). Children’s Cancer 
Research Foundation, Harvard Medical School, Boston, Mass., and Worcester 
Foundation for Experimental Biology, Shewsbury, Mass. 


Adrenal tumors developing in irradiated mice and in radiothyroidectomized rats 
were transplanted in the strain of origin. Transplanted tumors in mice caused marked 
atrophy of all layers of the adrenal cortex (but not the medulla), pronounced polyuria, 
marked thymic involution, and depression of the eosinophil counts. Urinary 17-ketoster- 
oid and corticosteroid excretions were greatly increased, the values being highest in 
adrenal-gonadectomized hosts. In spite of retention of secretory abilities, the cells were 
highly malignant, regularly causing extensive pulmonary metastases. Secondary changes 
induced by rat adrenal tumors were similar to those of mouse tumors, and caused some 
obesity and changes in the pituitary described by Crooke as pathognomonic for Cush- 
ing’s disease. Morphologic changes in mice and rats and steroid assays in mice indicated 
that both adrenal tumors secreted corticoids. Evidence for secretion of feminizing or 
masculinizing gonadal hormones by the tumor was lacking. Nevertheless, after castra- 
tion of males or radiothyroidectomy, there was marked enhancement of growth of 
transplants of this rat adrenal tumor which originated in a thyroid host. A third trans- 
plantable adrenal tumor in the mouse was highly autonomous, grew rapidly, and caused 
no changes suggestive of hormonal secretion. 


75. The Use of Cortisone and ACTH in Hypercalcemic States. 


Thomas B. Connor, M.D., Theda R. Hopkins, M.D. (by invitation), William 
C. Thomas, Jr., M.D. (by invitation), Richard A. Carey, M.D. (by invitation) 
and John Eager Howard, M.D. The Department of Medicine, The Johns Hop- 
kins University School of Medicine and Hospital, Baltimore, Md. 


Cortisone and ACTH have been administered to 23 patients with hypercalcemia of 
varied etiology. In all patients with sarcoidosis and vitamin D intoxication and in 1 
patient with milk and alkali syndrome, the response was dramatic; reversion to normo- 
calcemia occurred within seven days and often sooner. Serum calcium returned to pre- 
treatment levels when therapy was stopped. In some patients with hypercalcemia due 
to malignant conditions of various types, a similar response was obtained; but in several 
instances this therapy was ineffective. In 3 patients with hyperparathyroidism, no 
effect on serum calcium concentration was obtained with this treatment. In 1 patient 
with vitamin D intoxication, the hypercalcemia was corrected, even though the intoxi- 
cating dose of vitamin D was continued concomitantly with the cortisone. The possible 
mechanism of action of this therapy in calcium homeostasis and the clinical significance 
of these findings are discussed. 


76. Effect of Prednisone upon Gastric Wound Healing. 


L. M. Cramer, M.D. and E. M. Nadel, M.D. National Institutes of Health, 
Bethesda, Md. 
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To assess the effect of prednisone (Meticorten) upon wound healing, an incised and 
sutured gastric wound was studied in pair-fed and prednisone-treated C-57-B1 male 
mice. Wound-bursting strength and histologic appearance were studied daily for fourteen 
days postoperatively. In untreated mice the bursting strength curve was similar to that 
reported for the untreated rat. The curve for the prednisone-treated animals was similar 
to the control curve with the exception of the first postoperative day, when the wound 
in prednisone-treated animals appeared less able to withstand internal pressure. In the 
prednisone-treated animals fewer inflammatory cells, less edema and relatively fewer 
fibroblasts were seen on the first postoperative day. By the fifth postoperative day gran- 
ulation tissue was evident in both groups. However, there was less granulation tissue, 
looser connective tissue stroma, and plumper fibroblasts in animals receiving prednisone. 
By the ninth postoperative day, all wounds had healed, but the amount of granulation 
tissue and the degree of scarring and deformity appeared markedly less in the prednisone- 
treated group. Thus, prednisone modified the histologic response of healing in the 
stomach, but did not significantly alter or weaken the strength of the wound after the 
first postoperative day, as measured by bursting pressure. Mucosal and serosal healing 
was not delayed after prednisone, and the decrease in the connective-tissue response 
made for a less bulky and less deforming scar. 


77. Correlation of Morphology and Function in Abnormal Adrenocortical States. 


Vincent DiRaimondo, M.D. (by invitation), Donald Island, B.S. (by invitation), 
Jack Crane, M.D. (by invitation), Hulton Lott, M.D. (by invitation) and Peter 
H. Forsham, M.D. The Metabolic Unit and The Department of Pathology, 
University of California School of Medicine, San Francisco, California. 


Changes in urinary 17-hydroxycorticoids and 17-ketosteroids following administra- 
tion of ACTH and fluorohydrocortisone have been correlated with the pathologic picture 
observed in surgical specimens. Each pathologic lesion was characterized by determining 
the maximal steroidogenic response to intravenous ACTH over an eight-hour period, the 
minimal dose of ACTH which produced a maximal response, and the minimal effective 
dose of ACTH. Hyperplastic adrenal tissue produced the same amount of 17-hydroxy- 
corticoids, gram for gram, as did normal tissue. In contrast the adenomatous tissue was 
more sensitive and produced steroid far in excess of its weight, chiefly because of a much 
prolonged period of activity after ACTH stimulation. In contrast an adenocarcinoma 
proved functionally to be autonomous. The rate of steroidogenesis was not altered by 
ACTH or fluorohydrocortisone suppression. This well-encapsulated tumor did, however, 
produce in a normal corticoid pattern, without abnormal compounds, suggesting an 
early transition from adenoma to carcinoma. These and other examples are presented 


in detail. 


78. Precocious Eruption of the Rat Incisor Following the Administration of Cortisone. 


L. V. Domm, Ph.D. and Pierre LeRoy, S.J., Sc.D. (by invitation). Department 
of Anatomy, Stritch School of Medicine, Loyola University, Chicago, Illinois, 
and the Laboratory of Histophysiology, College of France, Paris. 


The following experiments show that treatment of gestating rats, fetuses, or newborn 
provokes precocious eruption of incisors. Rats receiving daily injections of 2 to 10 mg. 
of cortisone during latter half of pregnancy gave birth to living young. In 1 litter first 
uppers erupted on the fifth, in 5 on the sixth, and in 3 on the seventh day post partum. 
The first lowers appeared on the sixth day in 1 litter, on the eighth in 5, and on the 
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ninth in 1. Fetuses received 0.25 to 1 mg. in single or multiple injections between the 
fifteenth and twentieth day of gestation. In those receiving 500 gamma, uppers erupted 
as early as the fifth and lowers the seventh day post partum, whereas earliest erup- 
tion following administration of 750 gamma was the fourth day for uppers and the 
sixth for lowers. Fetuses did not tolerate 1-mg. dosage. Newborn received 0.25 to 2 mg. 
daily beginning between the day of birth and 5 days of age. Eruption of uppers was ob- 
served on the fourth, and lowers on the sixth day when 1 mg. was administered beginning 
on the third day. Control uppers erupted between the eighth and tenth, and lowers 
between the tenth and twelfth days in our experiments. The precocious eruption of 
incisors in cortisone-treated rats raises the question as to the mode of action. Prevailing 
theories of eruption are considered in the discussion of results. 


79. Do Gonadotropins Affect Adrenal Growth and Secretion? 


Wells E. Farnsworth, Ph.D. (introduced by Grosvenor. W. Bissell, M.D.). Vet- 
erans Administration Hospital, Buffalo, N. Y. 


To determine if ACTH alone of the pituitary tropins affected adrenal growth and 
secretion, or if gland growth, corticoid-precursor accumulation and corticosteroidogene- 
sis were subject to separate factors, an investigation was undertaken of the effects of 
chorionic gonadotropin (CG) on rat adrenals in vivo and in vitro. In castrated male 
rats, in which gonadal intervention had been eliminated, the gonadotropin effected 
significant elevation in cholesterol content and concentration, even when the animals 
were simultaneously starved and exposed to low temperatures. In preliminary experi- 
ments, adrenal homogenates also showed increases in cholesterol in the presence of the 
gonadotropin. Besides the effects on cholesterol levels, Zimmermann-reactive (keto-) 
steroid concentrations were somewhat enhanced. The nature of these is being investi- 
gated by paper chromatography. Our working hypothesis is that accumulation of the 
sterol may increase the capacity of the adrenal cortex to respond to corticotropin. 


80. In Vitro Metabolism of 11-Deoxycortisol. 


Enrico Forchielli, Ph.D. and Ralph I. Dorfman, Ph.D. Worcester Foundation 
for Experimental Biology, Shrewsbury, Mass., and Boston University, Boston, 
Mass. 


11-Deoxycortisol (17a,21-dihydroxy-A‘-pregnen-3,20-dione) incubated with rat liver 
homogenate fractions has been converted to 58(pregnane and etiocholane), 5a(allo- 
pregnane and androtane), 17-ketosteroids, and to the 68-hydroxy derivatives. Total 
rat liver homogenate was centrifuged at 6,000 <g for thirty minutes and a residue (frac- 
tion A) and supernatant liquid obtained. This supernatant material was recentrifuged 
at 78,000 Xg for ninety minutes and a second residue (fraction B) and a particulate-free 
supernatant liquid (fraction C) obtained. 11-Deoxycortisol incubated with fraction A 
resulted in the formation of 3a,17a,21-trihydroxyallopregnan-20-one and the 38- 
hydroxy stereoisomer. When 1 1-deoxycortisol was incubated with fraction B, 68,17a,21- 
trihydroxy-A‘-pregnene-3,20-dione and androstane-3,17-dione were isolated. Incubation 
of 11-deoxycortisol with fraction C yielded the 58 reduced products, etiocholanolone, 
3a,17a,21-trihydroxypregnan-20-one and its 36-hydroxy stereoisomer. Although work 
in another laboratory has indicated the reduction of progesterone to both the 5a and 
56 reduced metabolites by rabbit liver homogenate, this is the first of what appears to 
be two different ring A reducing enzyme systems. When the 6,000Xg supernatant 
material (which apparently contains both the 5a and 58 reducing enzyme systems) was 
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incubated with 11-deexycortisol, only the 5a reduced products could be isolated. Isola- 
tion of crystalline 68,17a,21-trihydroxy-A‘-pregnene-3,20-dione, after the incubation of 
11-deoxycortisol with fraction B, established unequivocally the presence of a 6f- 
hydroxylase in rat liver tissue. 


81. The Pyrogenic Effect of Etiocholanolone(3a-Hydroxyetiocholane-17-One). 


Atallah Kappas, M.D., Leon Hellman, M.D. (by invitation), David K. Fukushima, 
Ph.D. (by invitation) and T. F. Gallagher, Ph.D. Sloan-Kettering Institute for 
Cancer Research, New York, N. Y. 


Etiocholanolone, a metabolite derived from both adrenal and gonadal hormones; 
consistently produced an acute systemic pyrogenic reaction accompanied by local signs 
of inflammation after intramuscular injection in man; the related epimer, androsterone, 
similarly administered, exhibited no untoward effect. This is the first instance of a 
pyrogenic reaction from the pure steroid of known structure and is especially noteworthy 
since the compound is normally produced in fairly considerable amount each day by 
men and women. The biologic effects are in contrast with the anti-pyretic and anti- 
inflammatory activity of structurally similar steroids, such as hydrocortisone. In normal 
subjects, 5 to 25 mg. of etiocholanolone produced a fever of 101°-104°, leukocytosis, and 
pain and swelling at the injection site roughly proportional to the dose. A significant 
diuresis and creatininuria accompanied the febrile reaction and eosinophilia was ob- 
served in several patients after prolonged administration. Pretreatment with cortisone 
inhibited the febrile response. Urinary steroid isolations were carried out during and 
after administration of etiocholanolone. There appeared to be significant adrenal stimu- 
lation as judged by the excretion of 11-oxygenated metabolites, with only minor changes 
in the 11-desoxysteroids except for the administered compound. Further exploration 
of the possible role of hormone metabolites in the induction of certain disease states in 
man is indicated. 


82. Partial Characterization of C., Steroids in the Urines of Children with the Adreno- 
genital Syndrome. 


Hortense M. Gandy, M.D. (introduced by E. Henry Keutmann, M.D.). Univer- 
sity of Rochester School of Medicine and Dentistry, Rochester, N. Y. 


This study was undertaken in order to define more closely the defect in C2: synthesis 
in patients with the adrenogenital syndrome. The urinary excretion pattern of Cx 
steroids was studied qualitatively in children with the adrenogenital syndrome before 
and after the administration of adrenocorticotropin. The method of determination of 
the excretion pattern consisted of three essential steps: (a) glucuronidase hydrolysis 
followed by ether extraction, (b) determination of total alpha ketols of the neutral ex- 
tracts with blue tetrazolium, and (c) separation of the individual alpha-ketolic steroids 
by paper chromatography (as described by Burton et al.). The urinary metabolites were 
further characterized on paper for (a) ultraviolet absorption, (b) the presence of alpha 
ketols, (c) alpha and beta saturation, (d) the presence of ketones, and (e) hydroxylation. 
Absorption maxima in methanol and sulfuric-acid chromogen spectra were also studied. 
Urinary metabolites tentatively identified were tetrahydro-hydrocortisone, compound 
F, and tetrahydro §; other alpha-ketol metabolites were isolated, but specific identity 
is incomplete. Jailer et al. and Bayliss et al. reported that there is no appreciable rise in 
urinary corticoids following adrenocorticotropin. We noted that total urinary corticoids 
and their C2, steroid fractions are increased following the administration of adreno- 
corticotropin. 
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83. Isolation of a Highly Unsaturated Ketonic Compound Less Polar than 
Progesterone from the Newborn Adrenal. 


Lytt I. Gardner, M.D. and Artelissa A. Tice, B.A. (by invitation). Upstate 
Medical Center, State University of New York, Syracuse, N. Y. 


Adrenal glands obtained at autopsy from newborn infants were hydrolyzed in 5 per 
cent aqueous NaOH at room temperature for three to four days. The ether-extractable 
material was treated with Girard’s reagent T. The ketonic fraction was chromato- 
graphed, using Bush’s system B3. Paper chromatograms were contact-printed on Azo 
F-4 paper with both short-wave and long-wave ultraviolet lamps (peak outputs, 253.7 
my and 366 my). No progesterone was detected. A substance designated as A4 was 
observed, having an Rf slightly greater than progesterone. A4 was detected in the same 
chromatographic position in residues from human placenta and venous umbilical cord 
plasma. Photographically, A4 exhibited marked absorption of ultraviolet light in both 
short and long ranges. The ultraviolet absorption spectrum of A4 showed an unusual 
configuration reminiscent of that of Pearlman’s ‘‘Compound 8.” Similar ultrayiolet 
spectra occur in substituted pregnane derivatives with unsaturation of ring D. Results 
with the triphenyltetrazolium chloride test for y-ketols were negative. The Zimmermann 
reaction produced a mauve color, unlike the blue or purple produced by progesterone or 
androsterone respectively. If A4 is progestational by bioassay, this may help resolve 
differences between values obtained by Hooker-Forbes bioassay and the chemical 
measurements of plasma progesterone. The presence of A4 in the newborn adrenal gland 
is interesting, in view of Forbes’ suggestion that the fetus produces progesterone. 


84. The Measurement of Epinephrine and Norepinephrine in Human Plasma. 


Alan Goldfien, M.D., M. Seref Zileli, M.D. (by invitation) and DeWitt Goodman, 
M.D. (by invitation). Harvard Medical School and Peter Bent Brigham Hos- 
pital, Boston, Mass. 


’ Plasma levels of epinephrine and norepinephrine have been measured by a modifica- 
tion of the technic of Weil-Malherbe and Bone (Lancet, 1953). Normal active subjects 
have epinephrine levels of 0.5 (s.p.+0.7) and norepinephrine levels of 3.5 (s.p.+1.1) 
gamma per liter. The epinephrine level in most normal subjects is near the lower limit 
of sensitivity of the method. Three patients with pheochromocytomata had elevated 
catechol amine levels which became normal following removal of the tumor. In 1 patient 
with 3 paragangliomas, no fall of norepinephrine was observed throughout surgery until 
the last tumor was removed; however, epinephrine levels rose throughout the operation. 
Norepinephrine and epinephrine levels were within normal limits in all but a few patients 
with adrenal insufficiency, Cushing’s syndrome, panhypopituitarism, hyperthyroidism, 
diabetes and hypertension. Moderately elevated levels of epinephrine and norepineph- 
rine were observed in 5 uremic patients and 2 patients with acute lupus erythematosus. 
Epinephrine and norepinephrine levels rose in 4 patients undergoing unmodified elec- 
troshock therapy. Levels obtained at intervals in 5 patients receiving insulin shock 
therapy were not elevated, although simultaneous blood sugar values ranged from 90 
to below 10 mg. per 100 ml. 


85. Influence of Hormonal Factors and Antimetabolites upon Blood Formation. 


Albert S. Gordon, Ph.D., George J. Fruhman, Ph.D. (by invitation) and Charles 
D. Siegel, M.S. (by invitation). Department of Biology, Graduate School of 
Arts and Science, New York University, New York City. 
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The effects of combinations of hormonal agents and an antimetabolite were examined, 
by a quantitative method (Gordon, 1955), on the numbers of bone marrow cells. The 
antimetabolite used was a 2-4,diaminopyrimidine (Wellcome, 50-276). Intact rats, in- 
jected with a dose of 50-276 which induced a moderate cellular depletion, constituted 
sensitive test animals. Cortisone (5 mg./day for six days) reduced eosinophils and in- 
creased numbers of late neutrophilic forms within the marrow. Moderate reductions in 
total nucleated cells of the marrow were induced by the antimetabolite (1.2 mg./day for 
six days). A combination of cortisone and antimetabolite evoked striking reductions in 
the numbers of neutrophils and eosinophils, indicative of a synergistic depressive action. 
Although growth hormone (1 mg./day for six days) induced no discernible effects on 
the marrow of intact rats, like cortisone it acted synergistically with 50-276 in depressing 
the neutrophilic and eosinophilic cellular concentrations. Testosterone propionate (2 
mg./day for six days) did not potentiate the effects of the antimetabolite. Possible 
mechanisms underlying the synergistic depressive effects include: 1) ability of the hor- 
mone to increase uptake of the antimetabolite by the cellular lines affected, 2) inhibitory 
action on detoxification and/or elimination of the antimetabolite, and 3) nonspecific 
action involving production of toxic factors which potentiate the effects of the anti- 
metabolite. 


86. Aldosterone Excretion in Various Clinical States. 


A. G.Gornall, Ph.D., C. Gwilliam, B.Sc. (by invitation) and A. E. D. Hall (by 
invitation). Department of Pathological Chemistry, University of Toronto, 
Toronto, Canada. 

Urinary aldosterone has been measured microchemically by a procedure modified 
from last year. Twice as much solvent is used for extraction and the petroleum-ether 
purification is carried out in a separatory funnel before chromatography. The following 
sequence of solvent systems proved most satisfactory for isolating aldosterone: a) ben- 
zene: 5% ethyl acetate/methanol: water (Bush); b) toluene/propylene glycol (Zaffaroni) ; 
c) benzene: 10% ethyl acetate/methanol: water (Bush). Aldosterone is measured by 
ultraviolet spectrophotometry, then acetylated and run in hexane/propylene glycol as a 
check on identity. Results are expressed as aldosterone excreted per day. Pooled urines 
from adults or children on normal salt intake showed <2 ug. A state of primary hyperal- 
dosteronism appeared to be present in patients with “idiopathic”? hypertension (4.4— 
9.2 ug. in 6 instances), in some patients with atypical Cushing’s syndrome (8.4 ug.) and 
sometimes following mid-brain vascular accidents (15.1 wg.). Marked hyperaldosteron- 
ism seemed normal for pregnancy (25 wg. in the sixth month), whereas in 3 patients 
with pre-eclampsia the values were lower (5.8, 6.7, 7.0 ug.). Secondary hyperaldosteron- 
ism was present in nephrosis with edema (18.1 yug.), in cirrhosis with ascites (18.4, 24.3 
ug.) and without ascites (5.8 ug.), and apparently in nephrogenic diabetes insipidus (4.5 
ug., child 7 months). No aldosterone could be detected in the urine of a 6-month-old 
infant with idiopathic renal acidosis. 


87. An Improved Method for Chromatography of Urinary Corticoids Applied to Various 
Adrenocortical States. 


Paul F. Gulyassy, M.D. (by invitation), and Arthur P. Rinfret, Ph.D. (by in- 
vitation) (introduced by Peter H. Forsham, M.D.). The Metabolic Unit, Uni- 
versity of California School of Medicine, San Francisco, California. 


Patterns of urinary corticoid excretion in man have been found to be misleading due 
to masking and distortion of the chromatographed steroids by interfering pigments and 


4 
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ultraviolet-fluorescing materials. High steroid recoveries were obtained from enzymati- 
cally hydrolyzed urine by treating the dried residue, after chloroform extraction and base 
wash, with ion exchange resins by the batch method. Sharp resolution of the principal 
metabolites was made by a double run in the Bush system, followed by photometric 
quantitation of reduced blue tetrazolium. Estimates by this method of total 17-OH 
corticoids agreed closely with Porter-Silber determinations on butanol extracts of iden- 
tical specimens. Contrary to previous reports, tetrahydro-hydrocortisone (THB) proved 
a principal 17-OH corticoid metabolite, usually equal to or exceeding tetrahydro-corti- 
sone (THE), the 2 totalling five to ten times the sum of tetrahydro-corticosterone 
(THB) and tetrahydro-dehydrocorticosterone (THA). Study of a tumor, pathologically 
on the borderline between adenoma and adenocarcinoma and failing to respond to 
ACTH, revealed normal metabolites, just as in a case of hyperplasia and adenoma which 
responded to ACTH stimulation. 


88. Antitoxic and Eosinopenic Activities of A'-9y-Fluorocortisol Acetate and Related 
Compounds. : 


Franz Halberg, M.D., Olga Hamerston, B.S. (by invitation) and John J. Bittner, 
Ph.D. (by invitation). Division of Cancer Biology, University of Minnesota, 
Minneapolis, Minn. | 


Rectal temperatures were determined and survival times recorded for adrenalec- 
tomrized mice given E. coli lipopolysaccharide (Difco Laboratories), 0.05y per 20 Gm. 
of body weight. Several synthetic corticoids markedly delayed the temperature drop 
and prolonged the survival time of this animal preparation, when given in a single 
dose of ly per 20 Gm. of body weight or in smaller doses (p <.001). In these tests, 
A'-dehydro-9a-fluorocortisol acetate was more potent than either 9a-fluorocortisol ace- 
tate or A'-dehydrocortisol acetate. A!-Dehydro-9a-fluorocortisol acetate also compared 
favorably with 2-methyl-9a-fluorocortisol and with A'-dehydro- (Reichstein’s) substance 
U. A'-Dehydro-9a-fluorocortisol also was decidedly more eosinopenic than the other 
compounds in experiments carried out during the ascending phase of daily eosinophil 
rhythm. 


89. The Metabolic Fate of Oral Testosterone and Hydrocortisone in Man. 


Leon Hellman, M.D. (by invitation), H. Leon Bradlow, Ph.D. (by invitation) 
and T. F. Gallagher, Ph.D. Sloan-Kettering Institute for Cancer Research, 
New York, N. Y. 


The route of absorption and the excretory products of oral testosterone have been 
studied in man in order to explore the reactions which account for the lack of biologic ac- 
tivity of the hormone administered by this route. The results were compared with paren- 
teral testosterone and oral hydrocortisone, both of which are biologically active. 1) Both 
hydrocortisone-4-C“ and testosterone-4-C™ were absorbed through the portal system, 
as indicated by the appearance of radioactive products in the urine and the absence 
of radioactivity in lymph continuously obtained by catheterization of the thoracic duct. 
2) The total urinary excretion as well as the extent of conjugation of the radioactive 
metabolites of both hormones were similar following either oral or intravenous adminis- 
tration. 3) Etiocholanolone and androsterone, which constitute betwéen 80-90 per cent 
of the metabolites of testosterone, were excreted to the same extent after both parenteral 
and oral administration. The established similarities in the route of absorption and the 
nature of the excretory products suggest that oral testosterone participates in different 
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metabolic reactions in the intestinal wall or liver immediately following absorption. 
Alternatively, a change in the sequence of chemical transformations of the hormone 
may yield biologically active products with hydrocortisone, whereas testosterone is 
changed only to inactive compounds. 


90. Conditioning for Anesthesia with Cortisol Hemisuccinate Sodium. 


Gunnar Heuser, M.D. (by invitation) and Hans Selye, M.D. Institut de Médecine 
et de Chirurgie Expérimentales, Université de Montréal, Montréal, Canada. 


Cortisone and cortisol, if given as a pre-treatment, usually shorten anesthesia (Winter 
and Flataker: J. Pharmacol. & Exper. Therap. 105:358, 1952) and lower the electro- 
shock-seizure threshold (Woodbury: Recent Progr. Hormone Res. 10:65, 1954). The 
latter effect is counteracted by DCA. Contrary to this, cortisone is a nervous depressant, 
if given in acute overdosage (Selye, Endocrinology 30:432, 1942). Even at the highest 
dosage-level (1,000 mg./Kg.) used in our experiments, water-soluble cortisol hemisuc- 
cinate sodium (COLS) alone brought about sedation only. However, in themselves, 
nearly inactive doses of progesterone, desoxycorticosterone and pentobarbital induced 
deep anesthesia in fasted female Sprague-Dawley rats (40 Gm. body weight), if a smaller 
dose of COLS was injected subcutaneously at the same time. The average intensity 
(scale: 0 to +++) and duration of anesthesia in a typical experiment with proges- 
terone (intraperitoneally in oil) and COLS (subcutaneously in water) were: Group I 
(2 mg. of progesterone), 0; Group II (4 mg. of progesterone), +++ (284 minutes); 
Group III (16 mg. of COLS), 0; Group IV (32 mg. of COLS), sedation (but no anesthesia) ; 
Group V (16 mg. of COLS and 2 mg. of progesterone), +++ (272 minutes). Pre- 
liminary experiments also indicated that acute COLS overdosage lessens the intensity 
of pentamethylenetetrazol convulsions in rats. It is concluded that COLS is, under 
certain conditions, anticonvulsive, sedative and pro-anesthetic. 


91. Corticosterone Secretion and Metabolism in Children, | 


Edwin R. Hughes, M.S. (by invitation) and Robert 8. Ely, M.D. Department of 
Pediatrics, University of Utah, Salt Lake City, Utah. 


Studies of plasma corticosterone in human subjects have been in progress in this 
laboratory, stimulated by reports of studies suggesting that this steroid may have an 
important role in certain disease states and in early infancy. In this report plasma con- 
centrations of corticosterone, as well as of certain other corticosteroids, are presented 
in subjects of different ages. Determinations of corticosterone were performed by the 
method of Sweat, a technique which also determines 17-hydroxycorticosterone. In con- 
junction with these determinations, plasma 17-hydroxycorticosteroids, total corticoids, 
and paper chromatographic studies were conducted. Corticosterone and other adreno- 
cortical steroid determinations were made on cord blood and on plasma from infants 
and children of various ages. These determinations included fasting values, values in 
response to exogenous ACTH, and the rate of disappearance of exogenously administered 
corticosterone. The concentrations of corticosterone are compared to those of 17-hy- 
droxycorticosteroids, 17-hydroxycorticosterone and total corticoids in control subjects 
and in various disease states. Paper chromatographic analysis was employed on pooled 
plasma in some instances, as the micro-silica gel fractions seem to contain a certain 
amount of steroid material in addition to corticosterone or 17-hydroxycorticosterone. 
The results of these studies indicate a small but definite level of corticosterone in human 
plasma with an elevation of this level after the administration of ACTH, although this 
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elevation is not as consistent and frequently not of the magnitude of 17-hydroxycorti- 
costeroid response. The relationship of factors such as age and illness to these circulating 
steroid patterns is discussed. 


92. Comparison of Steroid Excretion and Metabolic Effects of Cortisone and Hy- 
drocortisone Administered By Different Routes. 


Anthony J. Izzo, M.D. (by invitation), Ethel Ashworth, Ph.D. (by invitation), 
Mary F. Leahy, M.D. (by invitation) and Robert B. Burton, M.D. University 
of Rochester School of Medicine and Dentistry, Rochester, N. Y. 


Discrepancies between excretion of alpha-ketols and metabolic effects were demon- 
strated when cortisone or hydrocortisone was administered by different routes. Cortisone 
was administered orally, intravenously, and intramuscularly to an adrenalectomized 
woman, and hydrocortisone was administered orally and intramuscularly to a man with 
Addison’s disease. Total urinary alpha-ketols and balances of nitrogen, sodium and po- 
tassium were determined. Individual C20; steroids were separated by paper chroma- 
tography, identified and measured quantitatively. The changes in total'steroid excretion 
were due chiefly to changes in tetrahydrocortisone and tetrahydrohydrocortisone. In 
both patients the total urinary alpha-ketol excretion during the oral and intravenous 
administration of 50 mg. of .cortisone daily and 40 mg. orally of hydrocortisone daily, 
was equivalent to 17-25 per cent of the administered dose. After intramuscular admin- 
istration of cortisone only 8 per cent was excreted. During the oral administration of 200 
mg. of hydrocortisone the total urinary alpha-ketols were equivalent to 12-14 per cent 
of the dose. After intramuscular administration only 1-2 per cent was found. The 
physiologic doses of cortisone and hydrocortisone induced no significant alteration in 
the metabolic balances. The same degree of negative nitrogen balance was noted during 
the oral and intramuscular administration of large doses of hydrocortisone. This dis- 


crepancy between metabolic effect and excretion of alpha-ketols could be due to dif- 
ferences in the mode of entry of the hormone into the general circulation. 


93. Aldosterone Excretion’ in Normal Subjects Depleted of Sodium and Potassium. 


Ben B. Johnson, M.D., Amos H. Lieberman, M.D. and Patrick J. Mulrow, M.D. 
(introduced by John A. Luetscher, Jr., M.D.). Department of Medicine, Stan- 
ford University School of Medicine, San Francisco, California. 


Previous work has established an inverse relationship between sodium intake and 
aldosterone excretion in man. The effect of reduced potassium intake on the output of 
aldosterone was investigated in 3 normal men during normal and reduced sodium intake. 
Levels of urinary and plasma electrolytes, creatinine, and urinary corticosteroids were 
measured. After ten days of low potassium and normal sodium intake, urinary potassium 
output approached the 10-milliequivalent daily intake. There was positive sodium, and 
negative potassium balance. Aldosterone excretion fell from control values of 1.2-1.9 
ug. per twenty-four hours (mean, 1.5 wg.) to 0-0.6 ug. (mean, 0.3 wg.). When sodium 
intake was also reduced to 10 milliequivalents per day, sodium output fell below intake 
level, and potassium output was further reduced. Aldosterone excretion increased to 
3.8-8.6 ug. (mean, 6.2 wg.). When potassium intake was restored to control levels, with 
continued sodium restriction, aldosterone output rose to 8.8-11.5 ug. (mean, 10.0 ug.). 
Aldosterone output could be correlated with changes in the potassium to sodium ratio 
in urine, but not in every experimental period with the excretion of either ion alone. 
When sodium or potassium intake was varied, aldosterone output responded in the 
direction favoring electrolyte homeostasis. 
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94. The Effect of Varying Thyroidal States on the Sensitivity to Cortisone of Adrenalec- 
tomized Mice. 
L. F. Kumagai, M.D. (by invitation), N. Freinkel, M.D. and S. H. Ingbar, M.D. 
Thorndike Memorial Laboratory, Second and Fourth Medical Services (Har- 
vard), Boston City Hospital, and the Department of Medicine, Harvard Med- 
ical School, Boston; Mass. 


The influence of thyroidal status on tissue sensitivity to cortisone was evaluated in 
white male mice thyroidectomized by I'*! and subsequently adrenalectomized. Thymus 
and lymph node weights, and circulating lymphocyte and eosinophil counts were em- 
ployed as indices of responsivity to adrenocortical hormone. Myxedematous animals 
were maintained on widely varying doses of /-thyroxine (0 to 5 ug./day) for one week, 
and were then adrenalectomized, following which varying doses of cortisone (0 to 0.5 
mg./day) were added to their regimen for one week. Animals were then bled and sacri- 
ficed. The data indicate that an inverse relationship exists between thyroidal state 
and responsivity to cortisone. This was shown by a diminution in the degree of reduction 
of lymph node and thymus weight and eosinophil count induced by increasing doses of 
cortisone as the maintenance dose of /-thyroxine was augmented. Thus hyperthyroid 
animals were less sensitive, and in addition myxedematous animals were more sensitive 
to these effects of cortisone than were animals maintained in the euthyroid state. Em- 
ploying circulating eosinophil and lymphocyte counts, similar alterations in responsivity 
to graded doses of hydrocortisone were demonstrated in patients with myxedema before 
and after restoration of a eumetabolic state. 


95. Aldosterone Excretion of Normal, Schizophrenic and Psychoneurotic Subjects. 


Edwin T. Lamson, B.A. (by invitation), Fred Elmadjian, Ph.D., Justin M. 
Hope, M.D. (by invitation), Gregory Pincus, Sc.D. and Diana Jorjorian, B.A. 
(by invitation). Worcester Foundation for Experimental Biology, Shrewsbury 
Mass., and Dementia Praecox Research Project, Worcester State Hospital, 
Worcester, Mass. 


The aldosterone excretion of normal, schizophrenic and psychoneurotic subjects was 
studied on 24-hour urine samples. The method consisted of continuous extraction of 
urine samples for twenty-four hours with methylene dichloride at pH 1.0, and subse- 
quent chromatography in a propylene glycol-toluene system with elution of the cortisol 
zone. The extract was then bioassayed in adrenalectomized rats by the method of Cook 
and Elmadjian (J. Am. Pharm. A. 42:329, 1953). Eight normal subjects excreted 
2.0-3.3 ug. aldosterone equivalents per day, with a mean of 2.4 ug. Eighteen samples 
of 13 chronic schizophrenics yielded results of 0—-5.4 ug./day, with mean of 1.1 ug. Ten 
samples from the latter group had no measurable aldosterone. Four acute schizophrenics 
showed an output range of 2.9-7.7 ug. per day, with a mean of 5.1 ug. Ten samples from 
9 nonpsychotie subjects with anxiety neurosis and/or symptoms of anxiety showed an 
excretion rate of 8.0—-12.2 ug./day, which was significantly higher than that of normal 
subjects. Since no positive evidence of salt restriction was obtainable, the latter values 
were apparently not due to dietary factors. The pooled samples from schizophrenics 
undergoing insulin shock treatment indicated elevated aldosterone excretion. Some 
implications of these results are discussed. 


96. The Effect of Amphenone on Urinary 17-Ketosteroid Excretion. 
Andre Lanthier, M.D. (by invitation), Jacques Saint-Marc, M.D. and William 
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J. Reddy, A.B. Harvard Medical School and Peter Bent Brigham Hospital, 
Boston, Mass. 


When amphenone was administered to patients with normal and abnormal adrenocor- 
tical function, the changes observed in the levels of urinary 17-ketosteroids (Zimmer- 
mann reaction) did not parallel those in 17-hydroxycorticoids. The excretion products 
of amphenone have been found to interfere in the determination of the 17-ketosteroids 
measured by standard procedures. Treatment of the urine with a cation exchange resin 
(Amberlite IR 120) quantitatively removed the interfering material. When this pro- 
cedure was used, no demonstrable effect of amphenone on urinary 17-ketosteroids was 
observed in 5 patients with normal adrenocortical function and in an adrenalectomized 
male. However, an immediate and marked decrease was observed in 2 patients with 
adrenocortical carcinoma. In 1 case prolonged administration maintained the lowered 
level and was accompanied by signs of decreased androgen secretion (7.e., decreased 
hirsutism and partial remission of acne). Further characterization of this decrease was 
carried out by hydrolyzing the urinary 17-ketosteroids with trichloracetic acid in dioxane 
and with 6-glucuronidase; chromatography of the extracts on paper along with standards 
using the Bush A-1 system demonstrated a marked decrease in dehydroepiandrosterone 
and in the 11-oxygenated 17-ketosteroids. Whereas androsterone and etiocholanolane 
showed a marked decrease in the dioxane hydrolyzable fraction, these 2 steroids decreased 
slightly in the glucuronidase hydrolyzable fraction. 


97. Hypophyseal and Metabolic Effects of Delta 1-9 Fluorohydrocortisone in Man. 


M.C. Li, M.D. (by invitation), D. M. Bergenstal, M.D., J. A. Schricker, M.S. 
(by invitation) and M. M. Graff, M.S. (by invitation). National Cancer In- 
stitute, National Institutes of Health, U. S. Public Health Service, Bethesda, 
Md. 


A new potent, synthetic adrenal-type steroid, delta 1-9 fluorohydrocortisone (D1- 
FF) exhibits the following effects in man: 1) Rapid and profound suppression of adreno- 
cortical secretion. Six eucorticoid patients demonstrated this suppression by a fall in 
the level of plasma corticoids and urinary steroids to essentially zero values in one to 
three days following 2 to 5 mg. of D1-FF daily by mouth. Two of these patients had 
only temporary suppression of adrenal secretion. 2) A marked increase in urinary 
gonadotropin was observed in the postmenopausal woman but no rise in the premeno- 
pausal woman receiving D1-FF. 3) Metabolic balance studies revealed that D1-FF 
had protein catabolic and eosinopenic activities twice as great as those of 9-fluorohydro- 
cortisone and five times as great as those of delta 1-hydrocortisone. Potassium loss was 
marked; however, the initial sodium retention was transient and was followed by sodium 
diuresis with eventual sodium balance. 4) Adrenalectomized subjects were maintained 
in an essentially eucorticoid state with oral D1-FF, 0.5 to 1.0 mg. daily. Potassium 
supplementation may be necessary to prevent hypokaliemia. Adrenalectomized patients 
can withstand salt depletion when maintained on D1-FF but not when maintained on 
cortisone. Thus D1-FF may prove to be more desirable for maintenance of adrenalecto- 
mized patients with breast or prostate cancer, in whom hormonally active metabolites 
derived from cortisone may be undesirable. 


98. Acute Adrenocortical Insufficiency and Persistent Occult Dysfunction Following 
Thermal Injury. 


Paul Mandelstam, M.D. (by invitation), Joseph W. Goldzieher, M.D. and Harry 


- 
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S. Soroff, M.D. (by invitation). Surgical Research Unit, Brooke Army Medical 
Center, Ft. Sam Houston, Texas, and Southwest Foundation for Research and 
Education, San Antonio, Texas. 


Clinical data and endocrine studies are presented in a 21-year-old man, previously 
in good health, in whom acute adrenocortical insufficiency developed following thermal 
injury. He responded well to hormone therapy, which, upon completion of grafting, was 
no longer necessary. Subsequently he performed hard outdoor physical labor ten hours 
daily in a desert climate. One year after injury he appeared to be in excellent health; 
muscular development was striking. Plasma concentration and urinary excretion of 
corticoids were repeatedly within normal limits; 17-ketosteroid excretion was slightly 
diminished. There was consistently, in response to slow intravenous corticotropin in- 
fusion, no significant change in the level of plasma corticoids, circulating eosinophils, 
urinary corticoids and urinary 17-ketosteroids. The oral glucose tolerance curve was 
flat; the insulin tolerance test demonstrated hypoglycemia unresponsiveness; the blood 
sugar response to a 24-hour fast was, however, normal. The results of Wilder and Kepler- 
Power tests were normal. Electroencephalographic abnormalities were consistent with 
adrenal insufficiency. The level of blood melanophore-stimulating hormone was normal, 
Plasma corticotropin determination is in process. Values for urinary gonadotropins, 
and various indices of thyroid function were normal. This patient’s residual adrenocorti- 
cal tissue appeared to be functioning maximally, and to be capable of meeting, under 
all but extreme circumstances, the demands for adrenocortical hormones. 


99. Metabolic Studies on DDD (2,2-Bis(Parachlorophenyl)-1,1-Dichloroethane). 


John Nichols, M.D. and Gordon Henniger, M.D. (by invitation). Department of 
Pathology, Medical College of Virginia, Richmond, Va. 


It has been well documented that oral administration of DDD causes atrophy of the 
inner zones of the adrenal cortex. Paradoxically this atrophy is species specific for the 
dog. The DDD is stored in the adipose tissue of the animal. In order to study this species 
specificity, DDD was fed to obese rats and obese dogs. The adrenal cortices of the rats 
were normal, whereas the adrenal cortices of the dog were atrophic. The fat was re- 
covered from the adipose tissue of the rats and dogs by ether extraction. The resultant 
fat from the rats containing the DDD was fed to puppies, and the fat from the dogs 
containing the DDD was fed to puppies. The DDD from the rat fat caused typical 
atrophy in the adrenal cortex of the puppies, whereas the DDD from the dog fat failed 
to cause atrophy in the adrenal cortex of the puppies. This means that the nonsensitive 
rat stores the DDD in its adipose tissue in an unaltered form, but the sensitive dog alters 
the compound simultaneously while the adrenal atrophy is taking place and subse- 
quently stores the DDD in an inactive form. 


100. Isolation of Aldosterone and a Related Steroid from the Urine in a Case of 
Cushing’s Syndrome. 

Wojciech Nowaczynski, D. Sc. (by invitation), Jacques Genest, M.D., Paul 

Steyermark, Ph.D. (by invitation), Erich Koiw, Ing. Phys. (by invitation) and 

Guy Lemieux, M.D. (by invitation). Clinical Research Department, Hotel-Dieu 
Hospital, Montreal, Canada. 

A severe case of Cushing’s syndrome due to bilateral adrenal hyperplasia, with 

marked glucocorticoid and mineralocorticoid features, was studied for urinary aldo- 

sterone. Urine was immediately extracted with chloroform following. acidification to 
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pH 1 and re-extracted similarly after 8-glucuronidase (300 units/ml. of urine) hydrolysis 
at pH 4.5 and at 37° C. for twenty-four hours. Paper chromatographic separations 
were carried out successively in Zaffaroni’s toluene/propylene glycol system, in Bush’s 
C system and Bush’s B5 system: In the latter, the aldosterone fraction showed two 
ultraviolet absorbing spots. One was found to be identical with aldosterone after the 
following identification procedures: Rf values in three different chromatographie sys- 
tems, chromogenic spectra in concentrated sulfuric acid and in 100 per cent phosphoric 
acid, ultraviolet absorption spectra and reduction of blue tetrazolium. The quantity 
was 51 ug./24 hours. The second compound was submitted to the same procedures; in 
addition a Bush fluorescence reaction was carried out and the infrared spectrum was 
determined. The infrared spectrum (courtesy of Dr. R. Norman Jones, National Re- 
search Council, Ottawa) was consistent with the chemical configuration of the 11- 
dehydro derivative of aldosterone. The quantity was 232 micrograms per day. Because 
of the small amount left for the study of mineral activity, the biologic experiment 
yielded inconclusive results. 


101. Studies of Aldosterone: In Dogs with Cardiac Failure, and in Dogs with Thoracic 
Inferior Caval Constriction. 


Maurice M. Pechet, M.D. (by invitation), James O. Davis, M.D., M. Jay 
Goodkind, M.D. (by invitation) and Wilmot C. Ball, Jr., M.D. (by invitation). 
National Heart Institute, Bethesda, Md., and the Massachusetts General 
Hospital, Boston, Mass. 


Urine and adrenal venous blood were obtained from normal dogs, dogs with right 
heart failure (RHF) secondary to pulmonary artery constriction, and dogs with thoracic 
inferior vena cava (TIVC) constriction and ascites. Urine and blood from these 3 groups 
were subjected to partition chromatography and assayed. Urinary extracts from dogs 
with caval constriction and those with RHF showed assay responses (sodium retention 
and increased potassium excretion in adrenalectomized dogs) equivalent to 2-6 micro- 
grams of aldosterone daily. No aldosterone was detected in urine from normal dogs. 
Following bilateral adrenalectomy of dogs with caval constriction, diuresis occurred 
when supportive DCA was discontinued and urinary aldosterone activity disappeared. 
Chromatography of urinary extracts and assay showed activity in the aldosterone 
fraction. The data imply an increased circulating level of aldosterone. Adrenal blood 
(300 ml.) from dogs under Nembutal anesthesia was chromatographed and assayed. 
Results showed 9 micrograms of aldosterone for a dog with caval constriction and 12 
micrograms for one with cardiac failure. Aldosterone was not detected in the same 
quantity of adrenal blood. from each of 2 normal dogs under Nembutal anesthesia. 
Adrenal blood (300 ml.) from 2 additional dogs with cardiac failure was collected under 
local anesthesia; 20 and 33 micrograms of aldosterone were present. 


102. Adrenocortical Function in Obese Women. 
Jack Poisnick, M.D. (by invitation) Vincent DiRaimondo, M.D. (by invitation) 
(introduced by Peter H. Forsham; M.D.). Metabolic Unit and the Obesity 
Clinic of the Department of Medicine, University of California School of Medi- 
cine, San Francisco, California. 
In a comparison of adrenocortical function in 54 obese and 26 normal women, based 
on urinary and plasma steroid determinations before and after ACTH stimulation, a 
30 per cent increase in the mean excretion of urinary 17-hydroxycorticoids and a slightly 





958 THE ENDOCRINE SOCIETY Volume 16 


decreased mean excretion of 17-ketosteroids were found in obese subjects. Correlation 
between the mean urinary 17-hydroxycorticoid excretion and the average increase in 
body surface was established. Whereas intravenous ACTH stimulation resulted in a 
much greater mean excretion of urinary 17-hydroxycorticoids in the obese group, the 
ratio of the stimulated to the basal levels for urinary 17-hydroxycorticoids was similar 
in the 2 groups. Plasma 17-hydroxycorticoid determinations were found to be within 
the normal range. A mild functional hyperadrenocorticism exists in obese women, of a 
degree which would not warrant specific anticortical therapy but must be considered 
as a baseline in evaluating the possible presence of Cushing’s syndrome. In 54 cases 
studied, 1 was in fact, shown to have Cushing’s syndrome due to an adrenal adenoma; 
there was an excessive rise of 17-hydroxycorticoids after ACTH stimulation and an 
overwhelming clinical picture. The apparent hyperadrenocorticism in obesity is not 
believed to be etiologic, but the result of an enlarged steroid pool. 


103. Functional Evidence of Exaggerated Mineralocorticoid Activity in Toxemia of 
Pregnancy; an Early Diagnostic Test. 


W. Raab, M.D.,G. Schroeder, M.D. (by invitation), R. Wagner, M.D. (by invita- 
tion) and W. Gigee, A.B. (by invitation). University of Vermont College of 
Medicine, Burlington, Vermont. 


The pressor responses to infused norepinephrine and epinephrine are augmented by 
pre-treatment with desoxycorticosterone acetate (Raab, 1942; Raab et al., 1950; Sarre, 
1944; Vanatta, 1955), presumably due to the DCA-induced alteration of the intra- 
extracellular cationic gradient and its influence on the electric membrane potential of 
the contractile cells. This phenomenon, and the behavior of the salivary Na/K ratio 
(Frawley and Thorn, 1951) were used as criteria of mineralocorticoid activity, in 60 
nulliparous controls, 100 cases of uncomplicated pregnancy and 63 cases of abnormal 
pregnancy all between the twenty-eighth and thirty-fourth week. Average blood pres- 
sure deviations during standardized intravenous catecholamine infusions were recorded. 
There was no difference between the controls and the normal pregnancies. In 24 cases 
with albuminuria and in 50 with edema (overlapping groups) the average pressor re- 
sponses were significantly increased. The greatest increases occurred in 17 normotensive 
pregnant women who became hypertensive subsequently. In all of the 10 maximal hyper- 
reactors (4 entirely asymptomatic, 3 only edematous) toxemia developed after the test; 
3 women became eclamptic. The average salivary Na/K ratio diminished from a control 
average of 0.70 in the following order: normal pregnancies (0.52), edema group (0.43), 
albuminuria group (0.38), and pre-hypertensive group (0.30), suggesting mineralocorti- 
coid overactivity. An average systolic pressure rise of 60 mm. or more during infusion of 
norepinephrine (0.3 gamma/Kg./min.; five minutes) suffices to indicate impending 
toxemia. 


104. Urinary True Glucose as an Index of Glucocorticoid Activity in Man. 


Albert E. Renold, M.D., E. Rudolf Froesch, M.D. (by invitation), Albert I. 
Winegrad, M.D. (by invitation) and George W. Thorn, M.D. Harvard Medical 
School and Peter Bent Brigham Hospital, Boston, Mass. 


A specific and convenient enzymatic method for the accurate determination of true: 
glucose in the urine has been developed in this laboratory (Diabetes January, 1956). 
Gross glucosuria excepted, a small fraction only of the reducing substances measured 
as “glucose” with standard methods was found to be truly glucose, and significant. 
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changes in the excretion of glucose are thus frequently masked. During the past year 
the daily excretion of enzymatically determined glucose has been routinely measured in 
patients admitted to the Metabolic Ward of the Peter Bent Brigham Hospital and 
correlated with endogenous or exogenous alterations of glucocorticoid activity. The 
following conclusions are warranted and are illustrated: 1) the excretion of true glucose 
in 50 normal subjects did not exceed 300 mg. per day; 2) when glucocorticoid activity 
was varied acutely, a clear-cut individual correlation emerged between steroid levels and 
urinary excretion of true glucose; this was particularly apparent in patients undergoing 
ACTH stimulation before and after subtotal adrenalectomy, in patients receiving amphe- 
none, and when steroids were assayed for glucocorticoid activity by intravenous in- 
fusion; 3) when steroid overdosage was prolonged, the true glucose response depended 
chiefly on the adequacy of counter-regulation mechanisms, among which insulin is 
probably predominant. 


105. The Influence of ACTH on Adrenal Homogenate in Normal and Vitamin E- 
Deficient Rabbits. 


Harris Rosenkrantz, Ph.D. Worcester Foundation for Experimental Biology, 
Shrewsbury, Mass. 


An elevation in QO, in adrenals derived from vitamin E-deprived rabbits and an 
ACTH-elicited QO. increment in adrenal homogenates has been reported. The present 
study was performed to ascertain any possible parallelism between QO, and steroid 
production. Rabbits were segregated into vitamin E-supplemented and vitamin E- 
deficient groups on a purified diet. Creatinuria indicated onset of muscular dystrophy. 
QO, of adrenal preparations was determined, using a Krebs-Ringer’s-phosphate medium 
and glucose as a substrate, which was tipped in with or without ACTH. After a one-hour 
incubation in air, the 3-ml. medium plus a 1-ml. rinsing was extracted with 4 ml. of 


methylene dichloride. One ml. was evaporated under nitrogen and the residue subjected 
to a blue tetrazolium-tetramethylammonium hydroxide assay for reducing steroids con- 
taining the a-ketol side chain. QO, values were increased from 18 to 120 per cent for 
adrenal preparations from control and vitamin E-deprived rabbits treated with ACTH. 
A 26 to 150 per cent increase in reducing steroid was also observed and paralleled the 
findings on QO». These results were obtained approximately 80 per cent of the time and 
are the first report of an ACTH effect on adrenal steroids in homogenates. 


106. Infrequent Intramuscular Injection of Hydrocortisone Acetate as Replacement 
Therapy in Adrenal Insufficiency. 


Albert Segaloff, M.D., Douglas L. Gordon, M.D. and C. Y. Bowers, M.D. (by 
invitation). Alton Ochsner Medical Foundation and Tulane University, New 
Orleans, La. 


We have previously employed hydrocortisone acetate intramuscularly with such 
success in adrenal hyperplasia with virilism (J. A. M. A. 157:1479, 1955) that it seemed 
worth while to try it in adrenal insufficiency. Accordingly, 6 patients with adrenal 
insufficiency (3 post-adrenalectomy, 2 with Addison’s disease and 1 with panhypo- 
pituitarism) were given 250 mg. of hydrocortisone acetate as an aqueous suspension, 
first at weekly intervals and then less frequently. Two patients were followed on this 
treatment for almost two years and are doing well with no other medication. One re- 
ceives an injection every other week and the other, every third week. The remaining 4 
are doing well clinically but the duration of therapy has been shorter; 3 are receiving 
injections every second week and the fourth is still receiving weekly injections. 
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107. A Not Adrenal-Mediated Anti-Inflammatory Effect of Carboxymethylcellulose. 


Hans Selye, M.D. and Pierre Bois, M.D. (by invitation). Institut de Médecine 
et de Chirurgie Expérimentales, Université de Montréal, Montréal, Canada. 


In an earlier investigation it had been found that subcutaneously injected carboxy- 
methylcellulose (CMC) is deposited in certain stroma-cells of the adrenal medulla, 
where it can be demonstrated with various mast-cell dyes (Selye: (in press) Proc. Soc. 
Exper. Biol. & Med.). Since CMC is also taken up by fibroblasts in the stroma of most 
other organs, we wished to examine its possible effect on inflammation. In female 
Sprague-Dawley rats (body-weight, 170 Gm.), daily subcutaneous administration of 2 
ml. of 3 per cent CMC (Nordic Biochemicals) inhibited the formation of inflammatory 
exudate in the “granuloma pouch” (prepared by the subcutaneous injection of 25 ml. 
of air and 0.5 ml. of 1 per cent croton oil in peanut oil). This inhibition did not appear to 
depend upon a stressor action of this polysaccharide, since the weights of the thymus, the 
adrenals and of the body as a whole were not affected by CMC. Furthermore, CMC re- 
tained its anti-inflammatory effect even in adrenalectomized animals maintained ex- 
clusively on DCA (100 ug./day). In adrenalectomized rats similarly treated with 400 
ug. of cortisol acetate (COIA) per day, the anti-inflammatory effect of CMC was added 
to that of the hormone, so that the inhibition became virtually complete. The ana- 
phylactoid reaction to the intraperitoneal injection of dextran was not inhibited by 
CMC in these same rats. 


108. Value of Urinary 17-Hydroxycorticoid Level as a Criterion of Hypercorticism in 
Patients with Cushing’s Syndrome. 


Richmond W. Smith, M.D. and Raymond C. Mellinger, M.D. Henry Ford 
Hospital, Detroit, Mich. 


Until recently no laboratory procedure has yielded consistently abnormal results in 
patients with Cushing’s syndrome. During the past three years morphologically ab- 
normal adrenal cortices have been found in all of 11 patients surgically explored. Bilateral 
cortical hyperplasia occurred in 9 and single adenomas in 2. Each patient presented 
definite clinical evidence (variable) of the disorder and had been evaluated for hyper- 
corticism by the following indices: 1) basal 24-hour 17-hydroxycorticoid (17-OHCS) 
excretion; 2) basal 24-hour 17-OHCS excretion per Gm. creatinine; 3) 12-hour day to 
12-hour night (diurnal) 17-OHCS excretion ratio; and 4) responsiveness (increased 17- 
OHCS excretion) to low-dose ACTH stimulation. Index #1 was elevated in all but 1 
patient (adenomatous hyperplasia) whose disease was of thirty years’ duration. Index 
#2 was elevated in all 11 patients. For index #3 the ratio was abnormal (near unitv) 
in all but 1 patient (adenoma); and for index #4 the responsiveness was increased in all 
but the 1 patient with hyperplasia secondary to pituitary basophilism. No patient has 
undergone surgery who did not have a clear clinical indication and no patient with 
definite clinical evidence of Cushing’s syndrome has shown normal cortical function by 
these indices. In our experience the level of 17-OHCS excretion, when utilized as in the 
foregoing indices, is the most reliable measure of abnormal cortical function in patients 
suspected of having Cushing’s syndrome. 


109. Tissue Distribution of Cortisol in Relation to the Plasma Levels. 


Frank H. Tyler, M.D., Kristen Eik-Nes, M.D., Virgil H. Parker, B.S. and Leo 
T. Samuels, Ph.D. Departments of Medicine and Biological Chemistry, Uni- 
versity of Utah College of Medicine, Salt Lake City, Utah. 
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We have presented evidence that the distribution of free cortisol is affected by the 
concentration of the hormone. This may reflect differences in the rate of uptake of the 
steroid by different tissues against a gradient concentration. Studies of the concentra- 
tion of both nonradioactive cortisol and radioactivity after injection of cortisol-4-C™“ 
have therefore been carried out. The levels in extracellular fluids outside the vascular 
system are lower than those of the plasma except in conditions in which there is an active 
inflammatory process. When a tracer dose of the radioactive hormone was injected into 
human subjects the concentration of chloroform-soluble radioactivity in fatty tissue was 
only about 10 per cent of that in the plasma. A similar distribution pattern was obtained 
when 1 mg. per Kg. of nonradioactive cortisol was injected. The influence of steroid 
levels cannot, therefore, be explained by increased pickup by fat. The radioactivity in 
muscle tissue one hour after injection was approximately 20 per cent of that in the plas- 
ma. Liver tissue seemed to be in complete equilibrium with both free and conjugated 
forms of the hormone and its metabolites (Migeon et al., in press). The question of con- 
centration in the cells of connective tissue is considered in its relationship to the varia- 
tion of distribution of cortisol with concentration. 


110. Effect of Stress Upon Excretion of Aldosterone. 


Eleanor H. Venning, Ph.D. and Inge Dyrenfurth, Ph.D. (by invitation). McGill 
University Clinic, Royal Victoria Hospital, Montreal, Canada. 


The excretion of aldosterone has been followed in a group of healthy individuals 
undergoing Stressful experiences such as examinations or the presentation of papers at 
meetings. In most of the cases studied, anxiety resulted in an increased excretion of 
aldosterone although increases in 17-OH corticosteroids could not be demonstrated. 
In 2 individuals the administration of 100 units of ACTH caused a slight increase in 
aldosterone output, whereas the writing of a three-hour examination paper was associ- 
ated with a significant rise in the excretion of this hormone. In another subject the aldo- 
sterone excretion increased from 2 yg. to 20 wg. per twenty-four hours following the 
presentation of a paper. 


111. Effects of Vitamin B,, and of Cortisone on Body Weight and Glycopexis in Mice. 
W. Lane Williams, Ph.D. Department of Anatomy, University of Minnesota, 
Minneapolis, Minn. 


Three days’ fasting decreased body weight 25 per cent (av.) in 50 mice. In 150 
fasting mice receiving subcutaneous injections (daily, for three days) of 2.5 mg. of corti- 
sone and/or 2 ug. of vitamin By, weight loss was: cortisone (alone), 28 per cent; cortisone 
plus Bis, 24 per cent; Bis (alone), 20 per cent. Glycogen was demonstrated in histologic 
sections. PAS positivity in livers or hearts of noninjected mice fed ad lib. represents 
‘“‘normal’’ levels in the following relative quantitations. Hepatic glycogen (parenchymal 
cytoplasm) was increased in 26 per cent of the cortisone and in 34 per cent of the corti- 
sone plus By, groups; it was decreased in all fasted-control mice, in 98 per cent of fasted 
plus Bi, in 58 per cent of cortisone, and in 50 per cent of cortisone plus By groups. 
Myocardial glycogen was increased in 24 per cent of the cortisone and 16 per cent of 
cortisone plus B,:. groups; was decreased in all fasted-control and fasted plus Biz mice, 
in 10 per cent of cortisone and 4 per cent of cortisone plus By. groups;-and was ‘‘normal”’ 
in 66 per cent of cortisone and 80 per cent of cortisone plus By groups. Vitamin By 
retarded weight loss in fasting mice, including those receiving cortisone, but did not 
significantly limit the glycopexic activity of cortisone. 
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112. Hormones, Uropepsin, and Ulcerogenesis: 1) Possible Hydrocortisone-Parathor- 
mone Synergism; 2) Ulcerogenesis/Therapeusis Ratio of Prednisolone and Hydro- 
cortisone. 


Major William Q. Wolfson, Medical Corps, U. 8. Army and Betty Mitchell 
Wolfson, M. T. (by.invitation). Office of the Regimental Surgeon, Headquarters, 
18th Infantry Regiment, the Division of Medicine and Laboratory Service, 
United States Army Hospital, Fort Riley, Kansas; and The Unit for Metabolic 
Research, Department of Medicine, Wayne University College of Medicine and 
and City of Detroit Receiving Hospital, Detroit, Mich. 


Because of a close correlation between ulcer-proneness and uropepsin excretion, the 
latter may be used to estimate a patient’s ulcer-proneness or to screen agents to alter 
an ulcer’s course. Uropepsin excretion in active or healed duodenal ulcer is high in 65 
per cent and equivocally high in the others. Ulcer patients reportedly show a super- 
normal increase in uropepsin excretion after ACTH or cortisone, possibly explaining 
why they show strikingly elevated excretion in hemorrhage, whereas those with bleeding 
varices do not. Hormones and drugs which affect ulcer cause expected alterations in 
uropepsin excretion: ulcer-prone and normal smokers have higher outputs than non- 
smokers; ulcerogenic corticoids (E, F, and A! analogues) increase output; non-ulcero- 
genic corticoids (DCA, B) are ineffective; Banthine and atropine decrease urine uro- 
pepsin. Apparently, hyperuropepsinuria is the biochemical correlate of ulcer-proneness. 
Hyperuropepsinuria may be an intrinsic mucosal defect or due to abnormal cellular 
environment. As a possible factor, hypercorticism has been discussed but there has been 
no consideration of parathormone. Hyperparathyroidism is the only endocrinopathy 
commonly associated with chronic duodenal ulcer; obviously ordinary ulcer patients 
have neither undiagnosed simple hypercorticism nor hyperparathyroidism. Present 
data permit evaluation of the possibility that otherwise innocuous simultaneous increases 
in hydrocortisone and parathormone may have a synergistically deleterious effect and 
strongly favor ulcerogenesis. E 


REPRODUCTION AND SEX HORMONES 
113. Hepatic Inactivation of Androgen in the Capon. 


E. C. Bernstorf, Ph. D. Department of Anatomy, Hahnemann Medical College, 
Philadelphia, Pa. 


In order to understand the process of tumor formation in the intrasplenically grafted 
gonad, it is necessary to investigate the extent of hepatic inactivation of hormone. Twelve 
groups of 16 white leghorn capons were injected daily. with testosterone propionate in 
sesame oil in dosages ranging from 1.25 to 500 ug./day. Half of the capons in each 
group were injected intraperitoneally; the other half; subcutaneously. The comb size 
and body weight were recorded on the day of caponization and on the fifth, eleventh, 
eighteenth, twenty-sixth and thirty-fourth days thereafter. The hormone given subcu- 
taneously was more effective than that given intraperitoneally. The difference in effec- 
tiveness was significant except in the smallest dosages, and increased as the dosage was 
augmented. This indicates that the amount of hormone inactivated increased as the 
dosage was increased. By the eighteenth day the 200-ug. dosage given intraperitoneally 
was only 28 per cent as effective as the same dosage given subcutaneously. 


114. Effects of Anti-ICSH Serum on Testes of Estrogen-Treated Strain A Mice. 
B. B. Blivaiss, Ph. D., R. O. Hanson, Ph. D. (by invitation), H. Kutuzov, 
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M. 8. (by invitation) and A. Peschin, B. S. (by invitation). Department of 
Physiology and Pharmacology, The Chicago Medical School, Chicago, Ill. 


Sheep pituitary ICSH was prepared by the method of Li (Endocrinology 28: 803, 
1940). On assay in hypophysectomized male rats, 0.06 Gm. of ICSH (dried gland 
equivalent) induced a 100 per cent increase in ventral prostate weight. Anti-ICSH 
serum prepared by injection of ICSH into rabbits was assayed in immature male rats 
(method of Deutsch, Am. J. Physiol. 162: 393, 1940). Response of the ventral prostate 
to ICSH was reduced 15 per cent with 0.125 ml. of anti-serum. After five months pre- 
treatment with 0.02 mg. of estradiol benzoate weekly, 159 stain A mice were continued 
on estradiol but divided into the following daily treatment groups: 1) 0.2 ml. of anti- 
serum or 2) normal serum; 3) 0.025 Gm. (dried gland equivalent) of ICSH; 4) continued 
on estradiol. After one week, testes weights were significantly reduced in the anti-serum 
group and at five weeks weighed 25 per cent of the estradiol controls. Seminal vesicle 
weights were reduced by the third week. The normal serum group showed little deviation 
from the controls. For four weeks the ICSH group showed a gradual increase in weights 
of testes and seminal vesicles. Thereafter, the weights declined as treatment continued. 
Histologic examination of samples from the 4 groups suggests that the reductions in 
testes weights were due primarily to decrease in size and number of the Leydig cells. 


115. The Renal Excretion of Steroids. 


Alfred M. Bongiovanni, M.D. and Walter R. Eberlein, M.D. Children’s Hos- 
pital, University of Pennsylvania, Philadelphia, Pa. 


Dehydroepiandrosterone has been shown by Migeon and Clayton et al. to constitute 
the major portion of 17-ketosteroids in human plasma. After the administration of large 
doses of dehydroepiandrosterone and androsterone by mouth to a human subject, the 
renal clearance of each steroid was determined. At blood levels below 500 micrograms 
per 100 ml. the renal excretion of androsterone is ten to twenty times that of dehydro- 
epiandrosterone. At higher blood levels, the clearance of androsterone falls somewhat, 
indicating that its excretion is not that of substances eliminated by simple glomerular 
filtration. The dialysis of both steroids and their behavior following salt precipitation of 
plasma proteins, indicates some binding which appears to be greater in the case of de- 
hydroepiandrosterone. It is concluded that the blood levels of dehydroepiandrosterone 
in man may be accounted for by the very low renal clearance of the substance. 


116. The Diagnostic Value and Determination of Genetic Sex from Leukocyte Mor- 
phology in Endocrinopathies. 


Donald Briggs, M.D. (by invitation) and Herbert S. Kupperman, M.D., Ph.D. 
Postgraduate Medicai School and Department of Therapeutics, New York 
University-Bellevue Medical Center, New York City. 


A reliable method has been devised for determination of genetic sex by examination of 
peripheral blood smears. The principle is based upon the demonstration by Davidson 
and Smith of the sexual specificity of the nuclear chromatin of polymorphonuclear neutro- 
phils. The ‘‘drum-stick,” an aggregation of nuclear chromatin, usually noted only in 
females, was studied in patients with different endocrinopathies. In*most instances the 
genetic sex of the individuals coincided with the sex by which they lived. Reversal was 
noted in 8 women with gonadal dysgenesis and in 2 men with feminine characteristics— 
one with typical, and the other with atypical Klinefelter’s syndrome. Reversal of the 
genetic sex pattern noted in the 8 females and 2 males points to a possible common de- 
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nominator in the pathogenesis of gonadal dysgenesis. The average frequency of the 
drumsticks is approximately 1 per 40 polymorphonuclear neutrophils in the normal 
female, but an unusually decreased or increased frequency has been noted in patients 
with various endocrinopathies. Evaluation of a patient is incomplete unless determina- 
tion of the genetic sex has been made by one of the methods now available. The exami- 
nation of the peripheral blood smear for ‘“‘drumsticks’’ is the simplest technique, requir- 
ing only the methods available in common practice. 


117. Metabolic Interrelationship Between Folic Acid and Sex Hormones. 


V. M. Doctor, Ph.D. (by invitation), John W. Reeder, M.D. (by invitation) and 
J. B. Trunnell, M.D. Section of Experimental Medicine, University of Texas. 
M. D. Anderson Hospital and Tumor Institute, Houston, Texas. 


Observation that estradiol alone, or together with folic acid (PGA), enhances the uri- 
nary excretion of citrovorum factor (CF) by male rats suggested that sex hormones may 
direct tissue growth by influencing the transformation of PGA to a biologically active 
derivative (Proc. Soc. Exper. Biol. & Med. 10: 251, 1955). N'°-formyl tetrahydrofolic 
acid is the active formyl] donor in the biosynthesis of purine and an intermediate in the 
synthesis of CF (N*-formyltetrahydrofolic acid). We have studied the effect of adminis- 
tration of sex hormones to female rats and castrated male and female rats on urinary 
excretion of CF after administration of PGA. Administration of estradiol to female rats 
decreases the in vivo conversion of PGA to CF, as measured by the excretion of CF after 
administration of PGA. Administration of testosterone to female rats increases the excre- 
tion of CF. The in vivo conversion of PGA to CF in castrated female rats is not influ- 
enced by sex hormones, whereas administration of testosterone to castrated male rats 
significantly decreases the conversion. Changes of in vivo conversion of PGA to CF in 
rats after administration of sex hormones may be due to a direct or indirect effect of the 
latter on utilization of N!°-formyltetrahydrofolic acid for formylation reactions. 


118. Rate of Absorption in Mice of Intraperitoneally Injected Progesterone. 
Thomas R. Forbes, Ph.D. Yale University School of Medicine, New Haven, 
Conn. 

One week after bilateral ovariectomy, adult CHI mice were given an intraperitoneal 
injection of 1.5 mg. of crystalline progesterone in 1.5 cc. of sesame oil. The mice were 
rapidly exsanguinated at intervals of ten minutes to six hours after injection, and as 
much injected oil as possible was recovered by aspiration. The blood plasma, promptly 
separated by centrifugation, was extracted with acetone and ether for ‘‘free”’ progestin. 
The insoluble residue was hydrolyzed with HCl at 100° C. and extracted with ether for 
“bound” progestin. The extracts were separately dissolved in oil. Both fractions and the 
oil recovered from the abdomen were then bioassayed for progestin. ‘‘Free’’ progestin 
levels reached their peak (activity equal to 9 ug. of progesterone/cc. plasma) in an hour, 
and thereafter declined. ‘‘Bound”’ progestin levels sometimes exceeded the equivalent 
of 4 wg. of progesterone/cc. Assays of recovered oil are incomplete. 


119. A New Simplified Staining Procedure for Oral Mucosal Smears in Determination of 
Chromosomal Sex. 
Robert B. Greenblatt, M.D. Medical College of Georgia, Augusta, Ga. 


Oral mucosal smears for chromosomal sex determination have proved most useful and 
convenient. Certain technical difficulties inherent in present recommended staining meth- 


~ 




















July, 1956 ABSTRACTS OF PAPERS ON PROGRAM 965 


ods may be readily overcome by the use of a new stain for this purpose which has proved 
100 per cent accurate in several double-blind studies on known males and females. The 
staining technique is simple and does not require specialized technical ability, though the 
interpretation of smears requires some experience. The technique is as follows: 1) After 
fixation of the slide in alcohol-ether solution for at least two hours, transfer to 70 per cent 
alcohol for two to three minutes. 2) Cover slide with 70 per cent alcoholic solution of 
pinacyanole for thirty seconds then dilute stain with Wright’s buffer solution, pH 6.4, 
for thirty seconds. 3) Wash slide well in running water. 4) Run through 50 per cent, 70 
per cent, 95 per cent, and absolute alcohol, and then xylene, for two to three minutes in 
each. 5) Mount cover slip with balsam. In females the sex chromatin is readily identifia- 
ble as a small clump of chromatin abutting the nuclear membrane in 12 per cent to 80 
per cent of the nuclei. Comparative studies were made employing the cresylecht-violet 
method of Barr, the Papanicolaou technique, and the author’s “‘pinacyanole”’ stain. 


120. The Allergenic Properties of Steroid Hormone Metabolites. 


George P. Heckel, M.D. and Mary F. Leahy, M.D. (by invitation). University of 
Rochester School of Medicine and Dentistry, Rochester, N. Y. 


Clinical evidence indicates that many women are sensitive to pregnanediol, and 
pregnanediol has been shown to be allergenic in animals. Women with premenstrual 
symptoms were given subcutaneous injections of aqueous suspensions of cortisone, estra- 
diol, estrone, pregnanediol, pregnenolone, progesterone and testosterone (0.1 mg. in 
0.1 ec.) and observed in twenty-four hours. Reactions of tenderness, induration and 
erythema to cortisone, estradiol, progesterone, and testosterone were rare and of minor 
degree. Most patients reacted markedly to pregnanediol and symptoms were aggravated 
or induced by subsequent injections. One hundred and forty subjects were tested with 
pregnanedione, pregnanetriol, estriol and etiocholanolone in addition to the other ster- 
oids. There were 3 groups of subjects: 1) 62 patients with disorders related to the 
menstrual cycle; 2) 21 women and 17 men with multiple sclerosis; 3) 30 normal male and 
10 normal female controls. The majority of patients in groups 1 and 2 had major skin 
reactions to these metabolites: pregnanediol (35 per cent), pregnanedione (19 per cent), 
etiocholanolone (23 per cent), pregnanetriol (5 per cent), and pregnenolone (7 per cent). 
The control subjects reacted as follows; pregnanediol (1.5 per cent), pregnanedione (1.7 
per cent), etiocholanolone (25 per cent), pregnanetriol (0), and pregnenolone (0). 


121. Androgenic Pattern of Response of the Serum Lipid and Lipoprotein Distribution 
to Chorionic Gonadotropin Therapy. 


R. Palmer Howard, M.D. and Robert H. Furman, M.D. Oklahoma Medical 
Research Foundation and the Department of Medicine, University of Oklahoma 
School of Medicine, Oklahoma City, Okla. 


Androgen administration leads to reduction in alpha-1 lipoprotein concentration and 
lowering of the alpha-1/beta lipoprotein ratio, whereas estrogen has opposite effects. 
Chorionic gonadotropin given to young males with immature testes, induces androgenic 
clinical manifestations and increased urinary 17-ketosteroids. Other workers report in- 
creased urinary estrogens. We have studied the effects of chorionic gonadotropin ad- 
ministration on the level of serum lipids in 6 boys, 1 man with Klinefelter’s syndrome 
and 1 elderly woman. Lipids were determined chemically, and lipoproteins by ultra- 
centrifugation at 1.21 solvent density. In 2 youths with panhypopituitarism, urinary 17- 
ketosteroid excretion rose significantly, and the serum alpha-1 lipoprotein concentration 
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and alpha-1/beta ratio fell significantly. Beta lipoprotein and cholesterol levels fell in- 
significantly. In 2 eryptorchid boys, serum changes were less evident, although the alpha- 
1/beta ratio fell significantly. Changes were not significant in the remaining male sub- 
jects. However, the alpha-1/beta ratio fell in all 7 males during therapy. The mean fall 
for the group was highly significant. The ratio rose consistently after cessation of treat- 
ment. The changes in the woman were not significant but were in the opposite direction. 
In conclusion, chorionic gonadotropin administration, in sensitive male subjects, leads 
to an androgenic pattern of changes in the levels of serum lipids and lipoproteins. 


122. Comparative Effects of Various Estrogens on Urinary Gonadotropins (FSH) in 
Oophorectomized Women. 


R. Palmer Howard, M.D., E. Corinne Keaty, Ph.D. (by invitation) and E. C. 
Reifenstein, Jr., M.D. Oklahoma Medical Reséarch Foundation, Oklahoma 
City, Okla. 


The mouse uterine weight method for urinary gonadotropin assays was used in studies 
on castrated and menopausal women. Over 500 determinations were made on urine from 
3 oophorectomized women, who showed consistently high titers of gonadotropins in 
periods without treatment. During intensive oral estrogen therapy (Premarin, 10 mg. 
daily) the mean daily gonadotropin excretion was at the high level of 384 m.u. for days 
1-8, but fell to 167 m.u. for days 9-21 and to 44 m.u. for days 22-40. Inert placebo treat- 
ment for sixteen days was necessary before the levels were consistently 192 m.u. or more. 
The effectiveness of oral estrogens in maintaining for five weeks low gonadotropin levels 
after previous suppression by intensive estrogen therapy was determined. The range for 
the lowest effective daily dose was 2.5-10.0 mg. for sodium estrone sulfate, 1.2—2.5 mg. 
for Premarin and 0.6—1.2 mg. for sodium equilin sulfate. When the intervals required for 
distinct changes are considered, determinations of urinary gonadotropins (FSH) provide 
a satisfactory means for comparing the effects of estrogenic substances on the hypophysis 
in oophorectomized women. 


123. Bioassay of Relaxin Extracts in Guinea Pigs and Mice, Using A Reference Stand- 
ard, 


R. L. Kroc, Ph.D., B. G. Steinetz, Ph.D. (by invitation), V. L. Beach, R. N. (by 
invitation) and N. R. Stasilli (by invitation). Warner-Chilcott Research Labora- 
tories, Morris Plains, N. J. 


An extract of hog ovaries in powder form assaying approximately 150 guinea pig 
units per mg. by old eriteria has been designated a relaxin reference Standard. Purified 
relaxin (Releasin®) extracts were assayed in parallel with Standard by two methods: 
1) pelvic palpation six hours after coded injections in estrogen-primed virgin guinea | 
pigs, and 2) direct measurement of the interpubic ligament twenty-four hours after in- 
jection in estrogenized precyclic mice. Over 1,300 animals were employed in these assays. 
Species differences in responsiveness to purified extracts were eliminated by the use of 
a vehicle to depot Standard and unknown solutions in the mouse. The steep portion of 
the dose-response curve for guinea pigs was usually restricted to dosages of 3 to 7 ug., 
whereas mice showed a straight-line response from 1.7 to 13 ug. of Standard. The two 
methods of assay were in excellent agreement on the relative potency of various prepara- 
tions. The precision of individual assays at the 95 per cent confidence level was found to 
be in the range of 67-150 per cent when as few as 80 guinea pigs or 120 mice were equally 
distributed between two or three dose levels of Standard and unknown. 
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124. Direct Action of Mammary-Stimulating Hormones. 


Wm. R. Lyons, Ph.D., M.D., Choh Hao Li, Ph.D. and Ruth E. Johnston, B.A. 
(by invitation). Department of Anatomy, School of Medicine, Hormone Re- 
search, and Institute of Experimental Biology, University of California, Berkeley, 
California. 


This report is concerned with growth changes observed in hypophysectomized gonad- 
ectomized immature male rats in which pellets combining 4 hormones were implanted 
adjacent to one mammary gland. The mixed hormones were compressed into pellets in 
such a way that each rat received 15 yg. of estrone, 45 mg. of progesterone, 30 mg. of 
mammotropin, and 2.5 mg. of somatotropin at a single implantation. Dosage was inten- 
tionally large in this preliminary experiment. After one month, mammary spreads of the 
implanted, adjacent and contralateral glands were made. After being stained and 
mounted in plastic, these glands were compared and rated in accordance with their 
development. It was found that good lobulo-alveolar growth had occurred in glands 
over which pellets had been placed; whereas the contralateral glands remained rudimen- 
tary, or showed slight duct growth and alveolar budding. The glands of untreated con- 
trols (operated on) had regressed to a condition in which only small, bare ducts were 
found. Implanted normal controls (not operated on) showed lobulo-alveolar growth in 
all mammary glands. In the’ presence of the pituitary, estrone and progesterone induced 
lobulo-alveolar mammary growth. In its absence, these hormones had this effect if ade- 
quate amounts of mammotropin and somatotropin were directly available to the mam- 
mary tissue. 


125. Adrenocortical Function in the Polycystic Ovary Syndrome. 


Raymond C. Mellinger, M.D., Richmond W. Smith, M.D. and A. Anne Patti, 
M.S. (by invitation). Department of Endocrinology, Henry Ford Hospital, 


Detroit, Mich. 


Findings of elevated 17-ketosteroid (17-KS) excretion in some patients with Stein- 
Leventhal syndrome (S-LS), and of polycystic ovaries in some patients with the adreno- 
genital syndrome suggest that S-LS is a form of adrenal virilism. Study of 14 virilized 
patients with surgically proved polycystic ovaries demonstrated normal adrenocortical 
function in 13. One subject, whose 17-KS excretion was elevated in the control period and 
abnormally increased after ACTH was believed to have adrenal virilism. The histologic 
pattern of her ovary could be distinguished from that of the others. Control 17-KS 
excretion was elevated (15-25 mg./24 hours) in 4 of the remaining 13 subjects, and 17- 
hydroxycorticoid excretion in 11 subjects. The steroid response to a standard ACTH test 
(8 subjects) was normal. Pregnanediol and pregnanetriol excretions were normal (4 
subjects). Although adrenal-suppressive doses of cortisone diminished urinary 17-KS 
in the 5 subjects with elevated control levels, the residual 17-KS ranged from 7 to 12 
mg./24 hrs. When cortisone was administered to 3 subjects with normal control levels. 
17-KS excretion failed to decrease in 2; but diminished from 14 to 6 mg./24 hrs. in the 
third. Prolonged cortisone administration increased cornification of vaginal epithelium, 
but did not induce ovulatory: cycles (5 subjects). After ovarian wedge resection, ovula- 
tory menses occurred in 10 of 13 patients. 


126. The Treatment of Premature Ejaculation with Estrogens. 


William M. Moffat, M.D. The Santa Barbara Medical Clinic, Santa Barbara, 
California. 
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Estrogens were given to 20 men who had premature ejaculation. In the 15 from whom 
reports were received the result in 12 cases was good, in 3 fair, and in 1 poor. Only 3 of the 
men were examined by me; 11 were never seen. The 3 men whom I examined and several 
of the others had previously been treated without benefit. In the case of the 11 men 
whom I did not see, estrogen tablets were given to the wives who were instructed to 
tell their husbands to take one pill daily until coitus was satisfactory and then stop. 
Two who did not stop became temporarily impotent. Seven men during a single course 
of treatment learned to control ejaculation so that when last heard from (five months to 
more than three years later) they were still having no trouble. The 4 men in whom results 
were good, and the 3 in whom results were fair, required from 2 to 5 courses of treatment 
with increased dosage. Neither the men nor their wives knew the men were being given 
estrogens. : 


127. Prolonged Human Chorionic Gonadotropin Therapy in Male ‘“Eunuchoidism- 
with-Low-FSH.” 
Robert L, Nielsen, 1 1. (by invitation), Ronald C. Sniffen, M.D. (by invitation), 
Fred A. Simmons, W.D., Fuller Albright, M.D. and Philip H. Henneman, 
M.D. Massachusetts General Hospital, Boston, Mass. 


Thirteen males with ‘“eunuchoidism-with-low-FSH” have been treated with human 
chorionic gonadotropin, (APL—Ayerst, McKenna & Harrison), 5,000 to 10,000 units 
weekly or biweekly, for from fifteen to seventy-two months. Ten of this group had no 
other evidence of pituitary dysfunction; 2 had panhypopituitarism; and 1 had, in addi- 
tion to absence of FSH, absence of urinary 17-ketosteroids prior to therapy. Results of 
testicular biopsies were consistent with the prepubertal state in 11 patients and with 
slight maturation in 1 patient. Thickened tunica propria was present in 2 patients. Serial 
biopsies showed the appearance or maturation of Leydig cells, thinning of the tunica 
propria, and varying degrees of tubular maturation in all cases following prolonged treat- 
ment. 17-Ketosteroid excretion was low prior to, increased during, and decreased follow- 
ing cessation of gonadotropin therapy. The addition of methyltestosterone to gonado- 
tropin therapy suppressed 17-ketosteroid excretion. The semen of 5 of 7 patients whose 
ejaculate was examined (including 1 of the patients with panhypopituitarism) showed 
motile sperm during therapy. However, only 1 patient had more than 1 million sperm; 
this patient’s wife had 3 pregnancies, 2 of which were successful, and his testicular biopsy 
showed slight maturation prior to therapy. Clinically, virilization was more complete 
with gonadotropin treatment than with testosterone alone. All patients had transient 
gynecomastia. The addition of testosterone had no added clinical effect. 


128. Food Drive and Satiety Responses in Mice Following Ovariectomy. 


William Parson, M.D. and Guy Hollifield, M.D. (by invitation). School of 
Medicine, University of Virginia, Charlottesville, Va. 


Previous studies on the effect of ovariectomy in the production of obesity in mice are 
equivocal. We have studied the effect of ovariectomy in a group of 23 DBA mice (with 
sham-operation controls) on spontaneous running activity in exercise cages during 
unrestricted feeding, 24-hour starvation, and refeeding. Food intake and body weights 
were recorded. Previous studies from this laboratory indicated that increases in spon- 
taneous running activity during starvation and marked decreases in activity upon 
refeeding are measures of ‘‘central food drive’ and “satiety” in mice. Ovariectomy re- 
sulted in a decrease of about 50 per cent in the measured activity during unrestricted 
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feeding. Starvation and refeeding, however, elicited ‘‘food drive’’ and “satiety” responses 
of the same magnitude in the ovariectomized mice as in the controls. Food intakes and 
weight gains were not different in the two groups. The general decrease in activity follow- 
ing ovariectomy in mice does not appear to affect the ‘food drive” and “satiety” re- 
sponses. The lack of weight gain in the face of decreased activity and the same food in- 
take in the ovariectomized animals is as yet unexplained. 


129. The Occurrence of Sex Chromatin in Congenital Testicular Hypoplasia. 


Earl R. Plunkett, M.D. and Murray L. Barr, M.D. (introduced by R. L. Noble). 
Departments of Microscopic Anatomy and Medical Research, University: of 
Western Ontario, London, Canada. 


All previous studies have indicated that sex chromatin is absent from somatic cells in 
the presence of testicular tissue, except in a few instances of true hermaphrodism. Two 
patients with congenital testicular hypoplasia have been studied recently, who exhibited 
sex chromatin in cells of the skin and buccal mucosa, and in the Leydig cells themselves. 
One had bilateral cryptorchidism, but otherwise exhibited the essential characteristics 
of Klinefelter’s syndrome. The second man was eugonadotropuric; there were very few 
Leydig cells in the testicular biopsy specimen. Both had hyalinized tubules. A skin biopsy 
specimen from a third case, diagnosed as Klinefelter’s syndrome, was also chromatin- 
positive. This observation should assist in the diagnosis of some testicular deficiencies 
particularly in the prepubertal and pubertal age groups. Sex chromatin is not found in the 
cells of all subjects with testicular hypoplasia, thus suggesting that there are two basic 
etiologic types. The foregoing cases may be the result of a genetic error in the presence of 
two X or possibly XXY chromosomes. Assuming the sex differentiation theories of 
Wiesner (J. Obst. & Gynaec. Brit. Emp. 41: 867, 1934; 42: 8, 19385) and Jost (Arch 
d’anat. micr. et morph. exper. 36: 271, 1947) to be true, the fetal Leydig cells appear to 
produce sufficient androgen to prevent feminization of the genital tract. 


130. The Endocrine Effects of Low-Dosage Irradiation to the Ovaries and Pituitary 
of Anovulatory Women. 


A. E. Rakoff, M.D. Department of Obstetrics and Gynecology and the Division 
of Endocrine and Cancer Research, Jefferson Medical College and Hospital, 
Philadelphia, Pa. 


Studies on ovarian function were made on 68 women with long-standing anovulatory 
infertility prior to, during and following low-dosage irradiation to the ovaries alone (28 
cases), to the ovaries and pituitary (20 cases), or to the ovaries following pituitary irradi- 
ation (20 cases). An increase in estrogenic function was the first detectable favorable 
response, as indicated in vaginal smears, cervical mucus changes and urine assays, and 
occurred in 38 patients (56 per cent), beginning twelve to thirty-five days after the first 
x-ray treatment. An increase in the urinary FSH titer of patients with hypogonadotrop- 
ism was not detectable for ten days to four weeks following improvement in estrogenic 
function. Patients with initial high FSH responded poorly to therapy. Evidences of 
return of ovulation and corpus luteum function were noted in 26 patients (38 per cent) 
as indicated by basal temperature charts, pregnanediol excretion, or endometrial biopsy. 
Pregnancy occurred in 24 patients (35 per cent). Irradiation to the pituitary alone was 
not followed by any demonstrable changes, with the possible exception of 1 case. Irradi- 
ation to the pituitary and ovaries yielded results comparable to those following ovarian 
irradiation alone. Clinical and laboratory evidence of decreased ovarian function oc- 
curred in 5 patients, 2 of whom had high urinary gonadotropins prior to therapy. 
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131. The Effect of Estrone on the Response to Testosterone Propionate in the Cas- 
trated Male Rat. 


Francis J. Saunders, Ph.D. and Nancy E. Fuller, B.S. (by invitation). Division 
of Biological Research, G. D. Searle and Co., Chicago, Ill. 


Androgens are commonly assayed by their effects on the seminal vesicles of castrated 
male rats. However, estrogens also have an effect on this organ, and in order to evaluate 
new steroids properly, it is necessary to consider this estrogenic response. The effect of a 
series of doses of estrone on the responses to different doses of testosterone propionate was 
determined, using seminal vesicle and ventral prostate gland weights as well as gain in 
body weight and weight of the levator ani muscle as metameters of the effects. Although 
estrone increased the weights of the seminal vesicles, the dose-response curve obtained 
with testosterone propionate was much steeper. The effects of the two compounds on the 
seminal vesicles were additive. Estrone had no effect on the weights of the ventral pros- 
tate glands but had a catabolic action in these animals, as shown by decreased body 
weight gains. This was also reflected in a decrease in the weights of the levator ani 
muscles. Large doses of testosterone propionate partly counteracted these effects. 


132. Steroid Studies in a Patient with an Interstitial-Cell Tumor of the Testis. 


Kenneth Savard, D.Sc., Ralph I. Dorfman, Ph.D., Billy. Baggett, Ph.D., Lewis L. 
Engel, Ph.D., Leonard M. Lister, M.D. (by invitation) and Frank L. Engel, M.D. 
Worcester Foundation for Experimental Biology, Shrewsbury, Mass.; Hunting- 
ton Memorial Hospital of Harvard University at the Massachusetts General 
Hospital and the Department of Biological Chemistry, Harvard Medical School, 
Boston, Mass.; and Duke University Medical School, Durham, N.C. 


The patient was a 5,4-year-old male with precocious somatic and sexual develop- 
ment of two years’ duration. The anthropometric measurement corresponded to 11 years 
and the bone-age to 10-14 years. Urinary findings were: 1 rat ovary unit of gonadotropin, 
1.3 mg. of corticosteroid (Porter-Silber) and 15 mg. of 17-ketsoteroids per twenty-four 
hours. Analysis of the latter showed elevated levels of androsterone, etiocholanolone and 
116-hydroxyandrosterone. Following removal of the right testis (28 Gm.), the urinary 
17-ketosteroids returned to normal levels. The histologic structure of the tissue was char- 
acteristic of a testicular interstitial-cell tumor with crystalloids of Reinke. Within one 
hour of surgery, tissue slices were incubated with testosterone-C™ in human serum 
with added gonadotropins under conventional conditions. After addition of carrier ster- 
oids and the usual extraction, separation and purification procedures, the following C'4- 
labelled products were isolated in radiochemically pure form: 118-hydroxytestosterone, 
116-hydroxy-4-androstene-3,17-dione, adrenosterone and 4-androstene-3,17-dione. The 
conversian of testosterone to each of the foregoing compounds was of the order of 0.1- 
1.0 per cent. Preliminary results of the incubation of other C'*-labelled steroids and pre- 
cursors confirm the observation that steroid 118-hydroxylation is an important biochemi- 
cal activity of this tissue. 


133. Effects of Estrogens, Androgens and Cortisone on Intraosseous Transplants of 
Walker Carcinoma. 
T. B. Singh, M.D. (by invitation), Donald R. Webster, M.D. (by invitation) and 
Stanley C. Skoryna, M.D. Department of Experimental Surgery, McGill Uni- 
versity, Montreal, Canada. 
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The behavior of intraosseous transplants of Walker carcinoma 256 was studied in 
the Royal Victoria Hospital strain of rats. Portions of tumor tissue weighing 10 mg. 
were implanted into the medullary cavity of the lower femur of adult male rats. Estro- 
gens (0.016 mg./Gm./day), testosterone (0.05 mg./Gm./day), and cortisone (0.05 mg./ 
Gm./day) were administered to groups of rats for a period of three weeks. Animals were 
sacrificed at weekly intervals. Histologic sections of tumor transplants from estrogen- 
treated animals showed enhanced invasiveness of the tumor. In animals to which testo- 
sterone has been administered, the growth rate of transplanted tumors was considerably 
decreased. In animals kept on cortisone the “take’’ rate of transplants and invasiveness 
of the tumor was increased after the first week. In sections taken after two weeks, second- 
ary changes, such as necrosis, were observed more frequently in this group. Hormonal 
factors affecting growth of metastatic bone tumors are discussed. 


134. Metabolism of Intravenously Injected 4-C'*-Testosterone in Human Subjects. 


W. Roy Slaunwhite, Jr., Ph.D. (by invitation) and Avery A. Sandberg, mM. D. 
Roswell Park Memorial Inatitute, Buffalo, N.Y. 


4-C'4-testosterone (1-5 ue.; specific activity, 5 uc./mg.) was injected into 16 adult 
subjects of both sexes, 4 being bile-fistula patients. Unconjugated radioactive steroids in 
plasma disappeared exponentially at two rates with half-lives of ten and seventy-five 
minutes. Within fifteen minutes, the glucuronidate levels had exceeded those of the 
unconjugated steroids and declined slowly thereafter. The sulfate levels were one- 
twentieth of the glucuronidate levels and paralleled them. Recovery of radioactivity was 
nearly quantitative, with less than 5 per cent in the stool. Urinary excretion was rapid 
—25-75 per cent in the first four hours; nearly 100 per cent in the first day. Three of the 
bile-fistula patients excreted 12-14 per cent of the radioactivity in the bile, but the fourth 
excreted 57 per cent. Differential hydrolysis of the urine showed that unconjugated 
radioactive steroids were usually negligible, and the glucuronidate fraction accounted 
ior the bulk of the hydrolyzable radioactivity. The pattern of conjugates was extremely 
variable, not only among individuals, but among consecutive specimens of an individual. 
A large portion of the radioactivity could not be rendered ether-soluble, even by boiling 
with strong acid. This effect was even more pronounced in the stools and bile. Although 
there were no unconjugated radioactive steroids in the bile, this was the largest fraction 
in the stools. 


135. Histopathologic and Histochemical Studies on the Microcystic Ovaries Associated 
with the Stein-Leventhal Syndrome. 


Lucille C. D. Sun, M.D. (by invitation) and A. EZ. Rakoff, M.D. Department of 
Obstetrics and Gynecology and the Division of Endocrine and Cancer Research, 
Jefferson Medical College and Hospital, Philadelphia, Pa. 


A histopathologic study was made of ovarian biopsy specimens in 19 patients with 
microfollicular cystosis of the ovaries, presenting the Stein-Leventhal syndrome. A 
series of histochemical technics to study the steroids were applied to the ovarian tissues 
resected from 5 of the patients, including Schultz, Schiff, Seligman-Ashbel and Sudan 
reactions. Varying amounts of reactive material were present in the theca cells in the 
5 cases; the intensity of the reactions appeared to be inversely proportional to the dura- 
tion of the condition. The findings in the stromal cells were inconsistent, with only 
traces of reactive material demonstrable in 3 cases. No positive reactions were obtained 
in the capsule or in the granulosa cells. A normal active control ovary, removed on the 
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twenty-third day of a normal cycle, showed moderate amounts of reactive material in the 
theca lutein cells, but little if any in the stromal cells. An ovary removed from a woman 
twenty-five years after the menopause failed to show any lipid material except for small 
amounts in the blood vessels. The histologic findings were correlated with the subsequent 
course of the patients following wedge resection of the ovaries. As a rule, the poorest 
results occurred in patients showing a paucity of follicles. 


136. Countercurrent Distribution and Paper Chromatography in the Isolation of Urinary 
Estrogens for Analysis by Photofluorometry. 


Charles D. West, M.D., B. Damast (by invitation) and L. W. Berman (by invita- 
tion). Sloan-Kettering Institute for Cancer Research, New York, N. Y. 


A detailed examination of the factors essential to the measurement of estrogens in 
normal human urine by photofluorometry has clearly indicated the necessity for rigorous 
separation of all fluorogenic phenols prior to analysis. When phenolic fractions obtained 
from urines of normal women by the method of Engel were fractionated by countercurrent 
distribution alone, 2 successive distributions of 100 transfers, each in different solvent 
systems, were required to separate estrone from other fluorogens before accurate measure- 
ment by photofluorometry was possible. Three successive distributions of 100 transfers 
each were required for estriol. Even after 2 redistributions, estradiol could not be isolated 
in a fluorometrically homogeneous form. Fractionation of estradiol by paper chromatog- 
raphy, using the systems of Zaffaroni, eliminated a substantial portion of the interfering 
fluorogenic material, and subsequent countercurrent distribution yielded fluorometrically 
pure estradiol. Paper chromatography alone yielded fluorometrically homogeneous es- 
trone and estriol, as judged by the coincidence of experimental and theoretical curves 
when the products were studied by countercurrent distribution. By the application 
of these methods, it was possible to study estrogen excretion in castrated patients with 
breast cancer and to obtain evidence that testosterone may be converted to estrogens in 
castrated adrenalectomized human females. 


137. Delay in Ovulation and Menstruation Induced by Chlorpromazine. 


M. James Whitelaw, M.D. Department of Obstetrics and Gynecology, Univer- 
sity of California School of Medicine, San Francisco, California. 


Eighty-seven female patients were treated for functional infertility and premenstrual 
tension with chlorpromazine. Nine, whose menstrual cycles had been followed for four 
to fourteen months and were found to be regular previous to medication, had a delay in 
ovulation and menstruation of eight to sixteen days, as judged by suction biopsy findings 
and basal body temperatures. This phenomenon took place only when therapy was insti- 
tuted from one to three days prior to the expected date of ovulation. The dose was 25 
mg. twice daily. Continuation of the same dosage in 3 patients failed to prolong the cycle. 
When the medication was started just after menstruation, prolongation was not noted. 
It is postulated that chlorpromazine acts through hypothalamic interference with pitui- 
tary gonadatropin output when given just previous to ovulation. 


138. Biochemical Indices of the Growth and Function of Accessory Reproductive 
Organs in the Guinea Pig. 
H. G. Williams-Ashman, Ph.D. (by invitation), J. Banks (by invitation), E. 
Ortiz, Ph.D. (by invitation) and D. Price, Ph.D. University of Chicago, Chicago, 
Ill. 
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The seminal-vesicle secretion of sexually mature guinea pigs contains large amounts 
of fructose and citric acid. The latter substance is also present in high concentrations in 
the lateral and dorsal lobes of the prostate gland, and to some extent in the coagulating 
gland. These substances are absent from any of the accessory reproductive organs of 
newborn or young prepuberal animals. Secretion begins between 28 and 60 days of age, 
at which time adult levels are established. In adult animals the fructose and/or citric- 
acid content of all organs falls after castration, and can be restored to normal levels by 
androgen administration. Androgens also induce secretion in immature animals of more 
than 10 days of age. The incorporation of injected P-labeled inorganic phosphate into 
the desoxyribose nucleic-acid fraction of these accessory reproductive organs is greatly 
increased by the administration of androgen to castrated animals, whereas the entry of 
P# into the total acid-soluble and the phospholipide fractions is relatively unchanged. 
These biochemical findings are in full accord with the action of androgens upon the 
growth and histologic differentiation of these organs. 


139. Cervical Mucus Changes in the Human Receiving Adrenocortical Replacement. 


Hans H. Zinsser, M.D. and Roberta Schwartz, B.S. (by invitation). Department 
of Surgery, University of Southern California School of Medicine. Los Angeles, 
California. 


In the course of evaluating the standard method for estimating sperm progression, 
rather striking changes were noted in increased distance of progression within a limited 
time interval in the cervical mucus of patients receiving large doses of cortisone and other 
cortical analogues. Subsequent studies of viscosity of cervical mucus specimens did not 
entirely explain these alterations; and little change has been found in normal subjects. 
It is hoped that the technique may represent a more direct index for estimating muco- 
saccharide changes in patients suffering from ‘‘ground substance diseases.”’ A variety of 


synthetic cervical mucus-like substances have been compared with fresh cervical mucus 
obtained from human donors, in an attempt to derive a stable reproducible system simu- 
lating the best cervical mucus samples thus far obtained. 


THYROID 


140. Primary Hyperparathyroidism Associated with Hypomagnesemia—A Report of 
3 Cases. 


James W. Agna, M.D. and Richard E. Goldsmith, M.D., (introduced by Virginia 
M. Esselborn, M.D.). Metabolism Laboratory, Cincinnati General Hospital, 
Cincinnati, Ohio. 


Three patients at the Cincinnati General Hospital with primary adenomatous hyper- 
parathyroidism were studied. All 3 patients had hypomagnesemia and 2 of the 3 patients 
had hypokaliemia. In 2 patients the clinical picture was that of peptic ucler associated 
with protracted gastroenteric disturbances, for which both patients underwent gastric 
resections. However, gastroenteric symptoms continued until hyperparathyroidism was 
recognized and corrected. Hypomagnesemia was present preoperatively in both patients; 
in one, this abnormality disappeared postoperatively and in the other observations are 
in progress. In the third patient the clinical picture simulated primary central nervous 
system disease, manifested by recurrent episodes of vomiting, fever, mental confusion, 
coma and convulsions. Postoperatively, neuromuscular irritability, which was unaffected 
by calcium ion treatment, subsided in association with magnesium sulfate therapy. This 
was demonstrated twice. The serum magnesium concentration, which was consistently 
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low preoperatively, returned to normal postoperatively paralleling the return to normal 
of the serum phosphorus concentration. These observations were extended by studies on 
serum, urine and feces before and after operation in these patients, regarding changes 
in calcium, phosphorus and magnesium. The studies indicate that deposition of a mag- 
nesium-phosphorus complex may account for some of the phosphorus retained post- 
operatively in excess of calcium. 


141. Exchangeable Body Sodium and Potassium Measurements in Hyper- and Hypo- 
thyroidism. 
Walter L. Arons, M.D., Robert J. Vanderlinde, M.D. (by invitation) and Ber- 
nardo Nusimovich, M.D. (by~invitation). Department of Medicine, Harvard 
Medical School and the Medical Service, Peter Bent Brigham Hospital, Boston, 
Mass.. 

Exchangeable body sodium (Nae) and potassium (Ke) measurements have been made 
simultaneously in 9 cases of hypothyroidism and 4 cases of hyperthyroidism. The 
hypothyroid patients had pre-treatment measurements and then serial determinations at 
intervals of two to fifteen months after the start of thyroid therapy. Before treatment, 
5 of these patients had low Ke values, but all except 1 had normal Nae measurements. 
In all instances the pre-treatment Nae/Ke body ratios were slightly to moderately ele- 
vated, ranging from 1.05 to 1.31 (normal =.84 for males, .94 for females). During thy- 
roid therapy, the body potassium content showed an acute, temporary decrease in 2 
cases but remained essentially unaltered in the others. No consistent changes could 
be demonstrated in body sodium composition or in the Nae/Ke ratio after treatment. 
All 4 cases of untreated hyperthyroidism showed some degree of elevation of the Nae/Ke 
ratio. In 2 patients there was a marked gain in body potassium content during the first 
two months of antithyroid drug therapy, resulting in a return toward normal of the 
Nae/Ke ratio. In the other 2 patients treated with radioactive iodine, little change in 
body electrolyte composition could be demonstrated in this period of time. 


142. Metabolic Activity of the Optical Isomers of Triiodothyronine. 
Samuel P. Asper, Jr., M.D. The Johns Hopkins University School of Medicine, 
Baltimore, Md. 

The metabolic activity of thyroxine, like that of other amino acids, resides in its levo- 
rotatory optical form. Studies with /- and dl-triiodothyronine have suggested also that 
greater activity is held by the l-isomer. This study was undertaken to determine the 
relative metabolic properties of the optical isomers of triiodothyronine. During a meta- 
bolic balance study, 2 patients with myxedema received single injections of 1.0 mg. of 
d-, dl-, and I-triiodothyronine. Following d-triiodothyronine, no change in clinical status 
or BMR occurred, although there was a slight diuresis of water, nitrogen and phosphorus. 
The effect of the racemic mixture was approximately half that of the levo isomer, the 
latter inducing a marked rise in BMR and increased urinary loss of water, nitrogen and 
phosphorus. Thus, d-triiodothyronine has detectable but trivial activity, whereas I-tri- 
iodothyronine possesses the greater and more significant potency. 


143. A New Assay for Thyrotropin Based Upon Water Transfer in Surviving Thyroid 
Slices. 
John L. Bakke, M-D. Veterans Administration Hospital, and Department of 
Medicine, University of Washington, Seattle, Wash. 
Thyrotropin (TSH) added in vitro to surviving bovine thyroid slices in a shaking 
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metabolic incubator caused a significant increase in their uptake of water, which was 
reliably reflected in the simple measurement of weight gain during incubation. Only 
thyroid slices (of a variety of tissues) responded to added TSH; and only TSH (of a 
variety of hormones, including ACTH and the exophthalmos-producing substance of 
Dobyns) elicited any response. TSH from different sources induced identical responses. 
The response was abolished by cyanide or dinitrophenol, but uninfluenced by thiocya- 
nate, propylthiouracil or iodide (each 10-*M.). The weight increase of up to 80 per cent 
caused by TSH was proportional to the log-dose of added TSH over a range of 8X10~° 
to 1.6 10~ v.s.P. units/ml., with an index of precision less than 0.15 (highly significant). 
This assay appears to be more sensitive, convenient and economical than any yet re- 
ported. Direct assay of serum was hampered by unidentified interfering substances which 
could be removed by fractional acetone precipitation and lyophilization without loss of 
added TSH. No interfering substances were encountered in studies of TSH content, 
release and catabolism in surviving pituitary slices. 


144. In Vitro Effects of Thyroxine and Its Analogs on Metabolism of Incubated Kidney 
Slices. 


S. B. Barker, Ph.D. Department of Pharmacology, University of Alabama 
Medical Center, Birmingham, Ala. 


Many attempts have been made to induce in vitro responses to thyroxine which might 
furnish further insight into the details of how this endocrine produces its effects in the 
whole animal. There is no immediate alteration of oxygen consumption of kidney slices 
from thyroidectomized rats following addition to the Ringer-phosphate-glucose medium 
of thyroxine, triiodothyronine or the corresponding iodothyroacetic acids. When these 
incubation systems are held at 5-10°C. for one, two and three days, control oxygen con- 
sumption decreases steadily, whereas kidney-slice metabolism in the presence of the 


compounds mentioned is much better maintained. Computed with reference to the 
respiration of the control tissue, respiration of tissue in contact with thyroxine or thy- 
roxine analogs is consistently 25-50 per cent greater at one day and may be over 100 per 
cent greater by the third day. This can only very loosely be considered a stimulation of 
metabolism. However, it appears to have some biochemical significance, in that the 
effect is not produced by a compound isomeric with thyroxine, but without in vivo 
metabolism-stimulating properties. 


145. The Role of Triiodothyronine in the Treatment of Thyroid Disease. 


Grosvenor W. Bissell, M.D. Department of Medicine, University of Buffalo 
School of Medicine, and the Veterans Administration Hospital, Buffalo, N. Y. 


Triiodothyronine, an analogue of thyroxine, apparently possesses all the qualitative 
reactions of the parent compound except that there are marked quantitative differences. 
A detailed clinical investigation of this drug in 10 hypothyroid patients demonstrates a 
rapid clinical response and rapid profound effects on lipid metabolism, but no changes in 
circulating thyroid hormone even after many months. The effects on the electrophoretic 
pattern, carbohydrate tolerance, and electroencephalogram have also been studied. 
Because of the rapid action, there is evidence that this drug is ideal not only for the 
treatment of hypothyroidism but for metastatic thyroid carcinoma and certain cases of 
myxedema with angina, intolerant to desiccated thyroid. The physiologic effects of this 
drug in several nonthyroid conditions, such as exogeneous obesity and nephrosis, have 
also been studied. 
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146. Response of Serum Protein-Bound Iodine Level to Thyrotropic Hormone in the 
Diagnosis of Hypothyroidism. 
Bertram J. Channick, M.D. (by invitation), Norman G. Schneeberg, M.D. and 
William H. Perloff, M.D. The Endocrine Clinics of the Philadelphia General 
Hospital and the Section on Endocrinology, Department of Medicine, Temple 
University School of Medicine, Philadelphia, Pa. 


The serum protein-bound iodine level (PBI) and thyroidal radioactive iodine uptake 
were determined in 84 patients twenty-four hours after a single injection of 20 units of 
TSH. In 19 normal patients there was a mean rise in the PBI level of 3.5 micrograms per 
100 ml.; radioactive iodine uptake showed the expected increase. In 13 patients with 
myxedema there was a mean difference of 0 in the PBI level; no significant increase 
occurred in radioactive iodine uptake. In pituitary myxedema the mean rise in PBI after 
TSH was 0.2 microgram per 100 ml. In euthyroid patients with artefactually high PBI 
levels due to iodine, the PBI response to TSH -was not abolished, although the radio- 
active iodine uptake response did not occur. Hypothyroid patients who had received 
iodine had no significant rise in PBI concentration after TSH. Similarly, thyroid hormone 
administration did not obscure the PBI response to TSH. An increase in PBI concentra- 
tion of greater than 1.5 micrograms per 100 ml. twenty-four hours after injection of 
TSH makes the presence of hypothyroidism unlikely. The apparent absence of iodine 
inhibition on PBI response to TSH and the lack of a PBI increase following TSH in 
pituitary hypothyroidism seems to make the PBI response to TSH a better index of 
thyroid function than the radioactive iodine uptake response to TSH. 


147. Further Studies on the Jn Vitro Uptake of I'*! Labeled /-Thyroxine and /-Tri- 
iodothyronine by Human Erythrocytes. 
K. R. Crispell, M.D., Joseph Coleman, B. S. (by invitation) and William Parson, 
M.D. University of Virginia School of Medicine, Charlottesville, Va. 


Previous studies from our laboratory have demonstrated that the in vitro uptake of 
radioactive /-triiodothyronine by washed human erythrocytes is greater than the up- 
take of l-thyroxine. The uptake of radioactive I-thyroxine is markedly inhibited by fresh 
human plasma, whereas l-triiodothyronine is inhibited to a much lesser degree. The 
addition of 50 gamma of stable /-thyroxine to fresh human plasma before incubation of 
the plasma with radioactive [-thyroxine will increase the uptake by the erythrocyte 
fourfold. Once the radioactive /-thyroxine label is attached to the erythrocyte, it can be 
removed by incubation with plasma.. These studies suggest an equilibrium phenomenon 
between the cell and plasma for thyroid hormones. This equilibrium does not depend 
upon an intact cell membrane, as erythrocyte stroma exhibits the same phenomenon 
as the intact erythrocyte. The foregoing results and the effect of magnesium and copper 
ions, glucuronic acid, and temperature on this equilibrium suggest that 1) the uptake or 
binding of l-thyroxine by the erythrocyte is a physical chemical phenomenon, 2) there is 
an equilibrium between plasma and the cell for /-thyroxine, and 3) this equilibrium may 
determine the availability of l-thyroxine to the cell. 


148. The Metabolic Fate of Thyrotropic Hormone. 
S. A. D’ Angelo, Ph.D. Jefferson Medical College, Philadelphia, Pa. 


Distribution of exogenous thyrotropin (TSH) in body fluids and tissues of intact, 
thyroidectomized, and thyroidectomized-hypophysectomized rats was determined 
(stasis tadpole bioassay) one to two hours after intravenous injection of hormone (1 
milligram). Percentile recoveries of TSH at similar time intervals after injection were 
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significantly greater in sera of thyroidectomized or thyroidectomized-hypophysecto- 
mized animals than in intact controls. Only traces of exogenous TSH could be found in 
bladder urine during a two-hour period. Although 99 per cent of injected TSH had dis- 
appeared from the circulation, less than 0.2 per cent was recovered in the urine. TSH 
added to urine was completely recoverable, Bioassay of acid saline extracts of tissues from 
normal and experimental rats indicated exogenous TSH in approximately equal concen- 
trations in the kidney and liver of intact and of thyroidectomized-hypophysectomized 
animals. Endogenous TSH was detected in the kidney of the thyroidectomized rat, but 
neither endogenous nor exogenous hormone was demonstrable in the spleen. The total 
amount of TSH recovered from blood and tissues of intact rats was less than 10 per 
cent of the administered hormone, with 80 per cent present in the circulation. In thyroid- 
ectomized-hypophysectomized animals 30 per cent of injected thyrotropin was accounted 
for, with 95 per cent of the latter remaining in the vascular compartment. 


149. Notes on the History of Goiter in Sweden. 


Isidore Greenwald, Ph.D. New York University College of Medicine, New York, 
Ni 


In 1783, a Swedish traveller in Switzerland wrote ‘‘We are fortunate in Sweden that: 
we have no name for this condition” (goiter). The reports of 2 other travellers, 1 in 
Switzerland, the other in South America, although less explicit also indicate that goiter 
was not generally recognized in Sweden as late as 1827. In the Swedish language, there is 
no native specific word for goiter, which is generally known as “‘struma.” The first report 
of goiter in Sweden dates from. 1815 and refers to its endemicity in and around Falun. 
Even as late as 1851, it seems that goiter had been noted only there and in neighboring 
districts. It is now of rather general prevalence. A reasonable explanation is offered for 
its original appearance in Falun and its subsequent spread. 


150. The Relation of Deaf-Mutism to Endemic Goiter. 


Isidor Greenwald, Ph.D. New York University College of Medicine, New York, 
N. Y. 

The relation of deaf-mutism to goiter was once generally recognized, but more 
recent writers on the thyroid and its disorders, as well as those on deaf-mutism, have 
neglected it entirely or have regarded deaf mutism as only a manifestation of cretinism. 
Examination of data from South America, Switzerland, Italy, France and the United 
States indicates very clearly that this is not the case and that deaf-mutism is an inde- 
pendent manifestation of the disorder known as goiter. In several places where the 
incidence of goiter was high, the number of deaf-mutes was very large, even greater than 
the number of those with obvious goiters and far exceeding the number of those with 
obvious mental disorders of all kinds. In other places, with similar incidence of goiter, 
this was not the case and the number of deaf-mutes, or of cretins, was no more than 2 
or 3 per cent of the number of those with obvious goiters. The significance of these facts 
forthe etiology of goiter is presented. 


151. The Reliability of the Calcium Tolerance Test in the Diagnosis of Hyperpara- 
thyroidism. 

Melvin Horwith, M.D., (by invitation), Ephraim Shorr, M.D.t Anne C. Carter, 

M.D., Peter E. Stokes, M.D., (by invitation) and J. R. Buchanan, M.D. (by 
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invitation). The Russell Sage Institute of Pathology, Department of Medicine, 
Cornell University Medical College and The New York Hospital, New York, 
N. Y. 

The calcium tolerance test as described by Laszlo et al. has been used in normal 
subjects, in postmenopausal osteoporosis, Cushing’s syndrome, hyperparathyroidism, 
and other endocrine disorders. The conditions of the test must be rigidly defined, 7.e., 
calcium and phosphorus content and duration of the diet, mode of administering the 
intravenous calcium and times of collections of blood and urine. The results of these 
studies reveal the importance of changes in urinary phosphate rather than changes 
in urinary calcium or serum phosphate levels. In normal subjects and in other subjects 
without hyperparathyroidism, the mean change in urinary phosphate was 40 per cent 
from the control 24-hour value, whereas in 7 patients with hyperparathyroidism the 
mean change in urinary phosphate was always less than 20 per cent. One of 8 hyperpara- 
thyroid patients showed a significant fall in urinary phosphate and is discussed. Post- 
operative findings in 3 cases were normal. By employing the calcium tolerance test, 
utilizing the urinary phosphate fall as an index, the diagnosis of hyperparathyroidism 
appears to be possible even when conventional methods (including balance studies) 
furnish equivocal results. 


152. Suppression of Pigment Formation in Brachydanio rerio (Zebra Fish) Embryos by 
Thyroid Hormone. 
P.C. Johnson, M.D., R. W. Jones, Ph.D., T. Mowdy, B.S. and W. L. Scaff, B.S. 
(introduced by Henry H. Turner, M.D.). Veterans Administration Hospital, 
Oklahoma City and Oklahoma A & M College, Stillwater, Okla. 
The thyroid gland has been shown to control metamorphosis in fishes and amphibians. 
Whether it has other physiologic functions in these species is not known and its function 


in fish that do not undergo metamorphosis is still undetermined. O. H. Robertson 
(Endocrinology 45: 658, 1951) has shown that the injection of desiccated thyroid into the 
muscle of young rainbow trout causes a temporary contraction of its melanophores, 
with a resultant pallor in that area. However, this change failed to occur with similar 
injections of thyroxine and iodide. In normal:‘embryos of Brachydanio rerio (Zebra fish) 
pigment cells begin to develop in the eyes, and on the body and yolk when twenty-four 
hours old. This pigment production can be stopped by immersing these fish for a short 
period in water containing desiccated thyroid, /-thyroxine and I-triiodothyronine in con- 
centrations of 1 part per million or less, and in hyperthyroid human serum. Triiodo- 
thyronine showed the greatest activity at these concentrations. In addition, /-thyroxine 
and /-triiodothyronine induced characteristic abnormalities in morphogenesis in these 
embryos. These findings suggest that thyroid hormone may have a role in the pigment 
metabolism of developing fish, and that this response may have value as a test of circu- 
lating thyroid hormone. 


153. Studies on Parathyroid Extract. 
Alexander D. Kenny, Ph.D., Earle H. Rosenberg, M.A. (by invitation), Ernest 
H. Beutner, Ph.D. (by invitation) and Paul L. Munson, Ph.D. Department of 
Pharmacology, Harvard Medical School, and the Biological Research Labora- 
tories, Harvard School of Dental Medicine, Boston, Mass. 
The classic method (Hanson; Collip) for preparation of parathyroid extract involves 
heating the ground glands with dilute hydrochloric acid. Contrary to expectation, we 
found that an extract with calcium-mobilizing and phosphaturic activity could also be 
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prepared without the use of heat. Acetone-chloroform defatted parathyroid tissue was 
first washed three times with 2 per cent saline at 0°C. and then extracted with 0.1N 
hydrochloric acid for three days at 0°C. The resulting colorless extract, in contrast to 
hot acid extracts, was soluble at neutrality. The neutralized cold acid extract was frac- 
tionated with acetone and in agreement with L’Heureus et al. (J. Biol. Chem. 168: 167, 
1947), the precipitate with the highest specific activity was obtained at 90 per cent 
acetone. Dialysis of a hot acid extract (prepared optimally at 100°C. with 0.1N acid, 
10 ml. per Gm. of fresh tissue, and fifteen minutes’ extraction time) yielded results in 
harmony with the ultrafiltration studies of Davies and Gordon (Biochem. J. 61: 646, 
1955). Both calcium-mobilizing and phosphaturic activities were found to be dialyzable 
to a considerable extent. None of the procedures described resulted in a differential 
fractionation of the calcium-mobilizing and phosphaturic activities of parathyroid 
extract. 


154. On the Effect of Levo-Triiodothyronine and Propylthiouracil on Native Resistance 
to Tuberculosis. 


Maz B. Lurie, M.D., Peter Zappasodi, B. S., Richard S. Levy, M.A., Joan M. 
Twisdom and George S. Ninos, B.S. (introduced by Martin C. Sampson, M.D.) 
The Henry Phipps Institute, University of Pennsylvania, Philadelphia, Pa. 


Seventy-two litter mates from inbred races of rabbits of different genetic resistance 
to tuberculosis were divided into groups and their BMR determined. Some served as 
untreated controls; some were fed propylthiouracil, which reduced their BMR 25 per 
cent; some were given intramuscular injections of dl-thyroxine and [-triiodothyronine, 
(‘Cytomel’) successively; others were treated with /-triiodothyronine alone. Both latter 
procedures increased the BMR 30 to 40 per cent. The experimental and control rabbits 
were then simultaneously exposed to quantitative inhalation of virulent human-type 
tubercle bacilli. The respective pre-infection treatment of each group was continued 
throughout the course of the disease. It was found that /-triiodothyronine markedly, and 
at times completely, suppressed the development of tuberculosis as compared with 
controls, especially in the natively more resistant races. The hormone profoundly inhib- 
ited the multiplication of the bacilli in the lung. By contrast, propylthiouracil treatment 
enhanced the multiplication of the intracellular micro-organisms, retarded the caseous 
process, exerted a nonspecific anti-inflammatory effect, diminished the tuberculin sensi- 
tivity and induced lesions in the lung similar to those of cortisone-treated animals. It is 
surmised that hyperthyroidism induced by I-triiodothyronine may increase the physio- 
logic activity of the phagocytes, whereas cortisone depresses it by suppressing thyroid 
function. 


155. The Effect of Thyroid-Stimulating Hormone on Thyroidal Iodine Turnover. 


Marvin L. Mitchell, M.D., Belton A. Burrows, M.D., Elizabeth S. Dell, B.S. and 
Dorothy E. Graham, B.S. (introduced by M. 8. Raben, M.D.) From the Radio- 
isotope and Medical Services, Boston Veterans Administration Hospital; the 
Lemuel Shattuck Hospital; the Robert Dawson Evans Memorial, Massachusetts 
Memorial Hospitals; and the Boston University School of ais, Boston, 
Mass. 

The effects of a standardized dose of thyroid-stimulating hormone (Thytropar, 20 


units) were observed in 5 euthyroid subjects and 5 patients with hyperthyroidism who 
had had no previous therapy. The increases in 24-hour thyroidal radioiodine uptake and 
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serum protein-bound iodine concentration following TSH stimulation were more marked 
in the euthyroid subjects than in the hyperthyroid patients. When TSH was given four or 
five days after the tracer dose of radioiodine, the euthyroid subjects showed a sharp de- 
crease in the biologic half-life, or net thyroidal radioiodine, whereas the patients with 
hyperthyroidism demonstrated a transient slowing of the biologic half-life, or an actual 
increase in the net thyroidal radioiodine. In summary, the euthyroid gland responds to 
the administration of exogenous TSH with a marked discharge of thyroidal iodine, 
depleting its stores more than the replacement provided by an enhanced iodine uptake, 
resulting in a decrease in net thyroidal iodine. In hyperthyroidism the administration of 
TSH results in a modest release of thyroidal iodine, but the uptake of iodine may be 
increased to produce a gain in net thyroidal iodine. This suggests that the depletion of 
thyroidal iodine stores in hyperthyroidism is not an effect of TSH-stimulation. 


156. The Effect of Levo-Triiodothyronine Upon Nontoxic Goiter. 


M.C. Sampson, M.D., K. F. Balls, M.D. (by invitation) J. D. Hydovitz, M.D. 
(by invitation) and FE. Rose, M.D. Endocrine Clinic, Hospital of the University 
of Pennsylvania, Philadelphia, Pa. 


The effect of levo-triiodothyronine (‘Cytomel’) upon the size of nontoxic goiter and 
upon several parameters of thyroid function was studied in 35 patients—14 with diffuse 
goiter, 17 with multinodular goiter, and 4 with uninodular goiter. During the treatments, 
goiter regression occurred in 82 per cent of all patients; it was complete or almost com- 
plete in 23 per cent and partial in 59 per cent. The most favorable responses occurred 
in patients with diffuse goiter. Levo-triiodothyronine often evoked initial responses 
within a few weeks and, in contrast to reported results with desiccated thyroid and levo- 
thyroxine, maximal responses were often obtained with calorigenically small doses. More- 
over, goiter regression occurred in some patients previously refractory to iodine, desic- 
cated thyroid, and other preparations. Serial thyroid-function tests throughout the 
study revealed that PBI levels tended to decrease as the dosage was increased. Contrary 
to expectations, however, thyroidal I'*' uptake, with few exceptions, was not significantly 
depressed by levo-triiodothyronine, nor were the results of other thyroid-function tests 
significantly altered. 


157. Diagnostic Value and Interrelationships of Thyroidal Clearance, Uptake, and Rate 
of Uptake in Hyperthyroidism. 
Alvin L. Schultz, M.D. and Leslie Zieve, M.D. (by invitation). Veterans Hospital 
and University of Minnesota, Minneapolis, Minn. 


Tests were performed simultaneously in 109 euthyroid and 50 hyperthyroid patients. 
Plasma thyroidal clearances were obtained during periods of 3-1, 1-2, and 2-3 hours 
after an oral dose of I'*", The rate at which the dose was taken up and the maximum 
level reached were calculated. Clearances at each time interval were of equal value in 
separating hyperthyroid from euthyroid patients. At 2-3 hours, 96 per cent of euthyroid 
subjects cleared less than 25 ml./min. (mean, 9+ 6), whereas 96 per cent of hyperthyroid 
subjects cleared more than 30 ml./min. (mean, 136+88). Two components (the first, 
fast; the second, slower) were evident in the rate curves. The slow components were more 
discriminative than the fast, and the rate to dose relationship was more discriminative 
than that of the rate to maximum level. Uptakes at one half, one, two, and three hours 
each separated the groups effectively, the two-hour and three-hour measurements being 
best, and equivalent as criteria to clearance and dose rate. The 24-hour uptake was less 
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discriminative. The three-hour uptake, rate to dose relationship, and thyroidal clear- 
ance have much in common. Correlations among these three measures were: first and 
second, 0.96; first and third, 0.85; and second and third, 0.84. The three-hour uptake 
was representative of, and as effective as the more complicated measures. 


158. Adrenocortical Function in Hypothyroidism and Hyperthyroidism. 


Herbert A. Selenkow, M.D., Robert W. Sheppard, M.D. and William J. Reddy, 
A.B. Harvard Medical School and the Peter Bent Brigham Hospital, Boston, 
Mass. 


The influence of the thyroid gland on the functional status of the adrenal cortex has 
been investigated by measurements of the adrenal response to the standard eight-hour 
intravenous ACTH test in 15 patients with hyperthyroidism and 15 patients with hypo- 
thyroidism. Laboratory confirmation for the clinical diagnoses was obtained from the 
24-hour radioactive iodine uptake, the determination of serum levels of protein-bound 
iodine and other parameters of thyroid function. The mean control values for ufinary 
17-hydroxycorticosteroids were low-normal in hypothyroidism and high-normal in 
hyperthyroidism; although not significantly different from the normal, these values were 
significantly different from each other. Since the plasma corticoid levels reported in this 
and in previous studies are normal in both hypothyroidism and hyperthyroidism, these 
results suggest that in hypothyroidism the 17-hydroxycorticosteroid excretion reflects a 
diminished steroid production and clearance from the plasma, whereas in hyperthyroidism 
the reverse is true. This does not explain the 17-ketosteroid excretion, which is low- 
normal in both conditions. The response to ACTH stimulation in hyperthyroidism was 
within normal limits, whereas in hypothyroidism the response was at the lower end of 
the normal range. 


159. The Calcium Tolerance Test in Hyperparathyroidism and Cushing’s Syndrome. 


Herta Spencer, M.D., Eva Berger, Ph.D. and Daniel Laszlo, M.D, (introduced 
by Mark J. Markham, M.D.). Division of Neoplastic Diseases, Montefiore 
Hospital, New York, N. Y. 


The usefulness of the calcium tolerance test in hyperparathyroidism and Cushing’s 
syndrome was reported before the Society in 1953. The improvement of calcium metab- 
olism following the removal of a parathyroid and adrenal adenoma was also reflected by 
this test. Since that time 5 additional proven cases of hyperparathyroidism were studied ; 
in an additional patient the exploration failed to reveal the adenoma. The results of the 
calcium tolerance test in these patients confirm the reported observation that in spite 
of high urinary caleium excretion these patients retain the infused calcium well—57, 
61, 63, 69, 75 and 81 per cent of the infused dose. Average retention in normal subjects 
is 70 per cent. Decreased phosphaturia, noted in normal subjects when calcium gluconate 
is infused, is either slight or absent. A patient with Cushing’s syndrome is reported in 
whom the test revealed a markedly impaired retention of the infused calcium, which 
improved postoperatively. Three and a half years later, when functional metastases de- 
veloped, results of the calcium tolerance test reverted to the preoperative pattern, in- 
dicating that the test reflected well the derangement of calcium metabolism caused by 
activity of the adrenal tumor. The significance of normal calcium retention in hyper- 
parathyroidism, impaired retention in Cushing’s syndrome, and the changes in phos- 
phaturia are discussed. 
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160. Studies of Synthetic Dextro-Thyroxine (Nonracemic) in Myxedematous Patients. 


Paul Starr, M.D. University of Southern California School of Medicine, Los 
Angeles, California. 


1. Protein-bound iodine values after administration of synthetic (nonracemic) 
dextro-thyroxine were compared with protein-bound iodine values when the same 
amount of levo-thyroxine was administered over long periods. Dextro-thyroxine pro- 
duced approximately one-third the concentration of serum protein-bound iodine, com- 
pared to levo-thyroxine. 2. The daily oral dose of dextro-thyroxine required to produce a 
similar level of serum protein-bound iodine is approximately five times that of levo- 
thyroxine. 3. The BMR associated with the serum protein-bound iodine level produced 
by dextro-thyroxine is lower than that associated with the same protein-bound iodine 
level produced by levo-thyroxine. 4. Administration of massive amounts of dextro- 
thyroxine, resulting in serum protein-bound iodine values approximately three times 
normal concentration, is still not associated with normal BMR. 5. The effect of varying 
levels of serum protein-bound iodine resulting from dextro-thyroxine administration was 
studied in relation to the electrocardiogram. 6. In some cases high dosage with dextro- 
thyroxine may affect the serum cholesterol concentration without a corresponding rise 
in BMR. 7. Studies of the relative amounts and identity of the urinary excretion of equal 
doses of dextrothyroxine and levo-thyroxine show that slightly more dextro- than levo- 
thyroxine appears in the urine, but not a sufficiently different amount to account for the 
serum chemical values. 8. Chromatographic studies with radioactive dextro-thyroxine 
are being made, to determine the location of the binding serum protein. 


161. Iodine Metabolism of Rat Thyroids After Hypophysectomy. 


Alvin Taurog, Ph.D., W. Tong, Ph.D. (by invitation) and J. L. Chaikoff, M.D: 
Department of Physiology of the University of California, Berkeley, California. 


Male rats (200+10 Gm.) were given a low-iodine diet immediately after hypophy- 
sectomy. One week later they, and pair-fed controls, were injected with I'* containing 
5 ug. of I carrier, and sacrificed at intervals of forty-five minutes to seventy hours. 
Thyroids were homogenized with bicarbonate Ringer’s containing 0.001M thiouracil 
and aliquots were chromatographed on filter paper in collidine-water-ammonia, before 
and after digestion with pancreatin. Uptake of I'*! by the thyroids of hypophysectomized 
rats was about 1 per cent that of controls at six hours. At all intervals, control thyroids 
containing 95 per cent or more [I!* as thyroglobulin. Thyroids of hypophysectomized 
rats contained relatively more inorganic I!*! at early intervals; after three hours more 
than 90 per cent of ['*' was thyroglobulin. A striking difference was noted between 
normal and hypophysectomized rats in distribution of I'*! within the thyroids. Normal 
thyroids contained 13-14 per cent of I'*! as thyroxine at twenty-four hours; the value for 
hypophysectomized rats was 1 per cent or less. This difference was abolished by TSH. 
Mono- and di-iodotyrosine comprised the major part of the I!*' in thyroids of normal 

thyroid inorganic ['*! | 
in the ab- 





and hypophysectomized rats (70-85 per cent). The ratio slasien tacrienie T™ 


sence of the pituitary was 1.6—3.2, regardless of whether organic I formation was blocked 
with PTU. In control rats the T/S ratio was usually greater than 100. 


162. A Study of Idiopathic Subacute Thyroiditis. 


Beverly T. Towerly, M.D. Department of Medicine, Vanderbilt University 
School of Medicine, Nashville, Tenn. 
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Whereas the normal thyroid accumulates 12-39 per cent of tracer radioiodine within 
twenty-four hours, uptakes of 0-7 per cent were found in 20 of 21 patients with subacute 
thyroiditis. A striking restoration of I'* uptake was demonstrable in 11 of 12 patients 
restudied after complete spontaneous recovery. (The exception: early unilateral strumitis 
in a nontoxic nodular goiter with an initial I'* uptake of 18 per cent.) In 20 patients the 
mean protein-bound iodine (PBI) concentration was 8.6+0.6 (mean, +s.£.); normal, 
3.4-8.0 micrograms per 100 ml. In 10 patients the concentrations were between 9.1 and 
12.7 micrograms per 100 ml.; such values were common in early severe thyroiditis but 
were not found in milder forms of the disorder. The PBI level was normal in all 12 pa- 
tients after recovery (5.5+0.3 micrograms per 100 ml.). In 1 patient, the I'*! uptake was 
not restored during a temporary remission induced by cortisone therapy. The defect in 
thyroidal I'* accumulation is apparently independent of PBI concentration and the 
severity or duration of the disease, but persists as long as there remains evidence, how- 
ever slight, of the intrathyroidal inflammatory process. Because of its frequency and 
temporary nature, this defect assumes great importance in the recognition of subacute 
thyroiditis. ’ 


163. A Nongoitrous Cretin with a High Level of Serum PBI and Thyroidal I'*' Uptake. 


M. James Whitelaw, M.D., Sidney Thomas, M.D. (by invitation) and William A. 
Reilly, M.D. (by invitation). Department of Surgery, O’Connor Hospital, San 
Jose, and the Department of Radiology, Palo Alto Clinic, Palo Alto, California. 


An 8}-year-old untreated female cretin presented the following typical findings of 
hypothyroidism: height 39} inches, dry skin, saddle nose, umbilical hernia, poor muscu- 
lature intolerance to cold, lassitude, abnormal slow-activity EEG, serum cholesterol 
levei, 370 mg. per 100 ml., BMR —18 per cent, BPI 11.2 and 10.3 micrograms per 100 
ml., and an IQ of 72. X-ray examination showed delayed dentition, a bone age between 
18 months and 3 years, and marked irregular ossification of the epiphyses of the femoral 
heads. There was no history of constipation or evidence of macroglossia. The lower body 
measurement was 19, inches. An original study with 15 microcuries of I'*! showed 
100 per cent thyroidal uptake in twenty-four hours, with a conversion rate of 72 per cent. 
A subsequent study with 125 microcuries of I'*! for chromatography showed in 3 separate 
samples a large fraction in the form of an unknown iodoprotein remaining at the origin; 
traces of thyroxine, triiodothyronine, diiodothyronine, and diiodotyrosine were noted in 
the third sampling at forty-eight hours. There was no “dumping” with KSCN. Seven 
weeks later there was still 25 per cent bound in the gland. No evidence of goiter was noted 
by palpation, x-ray examination, or scanning. 


‘DIABETES AND METABOLISM 


164. The Role of the Hypophysis in the Ketosis of Fasting and Insulin Hypoglycemia. 


Thomas T. Amatruda, Jr., M.D. (by invitation) and Frank L. Engel, M.D. Duke 
University, Durham, N. C. 


The ketogenic activity of adenohypophyseal hormone preparations, and the reported 
suppression of fasting ketosis after hypophysectomy suggest a pituitary control of 
ketosis. The present study utilized insulin hypoglycemia and fasting as ketogenic stimuli. 
In 24-hour fasted normal rats made hypoglycemic with 0.5 u. of insulin intraperitoneally, 
ketonemia decreased significantly at two hours and increased significantly at four and 
six hours. Hypophysectomized rats (11-58 days) receiving 0.0075-0.025 u. of insulin ex- 
hibited lower initial sugar levels, hypoglycemia unresponsiveness, and no decline in 
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ketonemia at two hours, but ketone increases comparable to those in normal animals at 
four and six hours. However, absolute ketone levels were lower than normal at all points. 
Hypophysectomized rats maintained with 0.5 mg. of cortisone and receiving 0.025-0.15 
u. of insulin showed nearly normal hypoglycemia responsiveness and the same rise in 
ketone as untreated hypophysectomized and normal rats. Hypophysectomized rats 
surviving seven days of fasting despite sustained hypoglycemia had ketonemia com- 
parable to that in normal fasting animals without hypoglycemia. It is concluded that an 
adenohypophyseal ketogenic factor is not essential for the acute ketosis of hypoglycemia 
or the chronic ketosis of fasting. In hypophysectomized rats the subnormal ketosis rela- 
tive to the degree of hypoglycemia might be due to concomitant metabolic defects rather 
than loss of ketogenic factor. 


165. Corticoids and Carbohydrate Metabolism: Effects of Water-Soluble and Insoluble 
Steroids After Oral and Intravenous Glucose. 


S. Naci Arkun, M.D. (by invitation), Juan A. Andrada, M.D. (by invitation), 
Angel Gurtman, M.D. (by invitation) Jeanne A. Epstein, M.D. (by invitation) 
and Herbert S. Kupperman, M.D., Ph.D. Department of Therapeutics, New 
York University-Bellevue Medical Center, New York City. 


Previous work by this group has shown the effect of hydrocortisone infusion in caus- 
ing a marked decrease in carbohydrate tolerance with orally administered glucose. The 
present study is a comparison and evaluation of the effects of alcohol-soluble hydrocor- 
tisone, water-soluble hydrocortisone hemisuccinate, and prednisolone hemisuccinate on 
the glucose tolerances of a series of nondiabetic patients after intravenously administered 
glucose. Alterations of blood glucose levels during a four-hour infusion in saline of each 
of the foregoing steroids, both with and without the standard intravenous glucose toler- 
ance test, were noted and correlated with the decrease in blood eosinophils. Preliminary 
data indicate that the hemisuccinate derivatives cause less of a decreased glucose toler- 
ance during the first two hours of the test than does hydrocortisone in alcohol. The de- 
crease in carbohydrate tolerance is much less than that noted with an orally administered 
carbohydrate load. Saline infusion of the three steroids showed no significant difference 
in their ability to raise the fasting blood glucose level, without exogenously administered 
carbohydrate. It is felt that this formation might be particularly useful to the clinician 
in the appropriate selection of a corticosteroid for the postoperative diabetic patient or 
for the crisis associated with adrenal insufficiency. 


166. Effects of Hormones and Ions on the Jn Vitro Synthesis of Liver Glycogen. 


James Ashmore, Ph.D., George F. Cahill, Jr.. M.D. (by invitation), Sylvia 
Zottu, B.A. (by invitation) and A. B. Hastings, Ph.D. Department of Biological 
Chemistry, Harvard Medical School, Boston, Mass. 


The activity of liver phosphorylase and glycogen synthesis was varied in rat liver 
slices by the in vitro addition of glucagon and epinephrine or by alteration in the cationic 
composition of the tissue incubation medium. Thus, decreased glycogen synthesis, in- 
creased glycogenolysis and increased phosphorylase activity were observed after in 
vitro addition of glucagon or epinephrine or incubation of liver slices in a high sodium 
medium (Na=110, Ca=10, Mg =20, Cl=130, HCO;=40 mM/L). Incubation of slices 
in a high potassium medium (K=110, Ca=10, Mg =20, Cl=130, HCO;=40 mM/L) 
resulted in a lower phosphorylase activity, more glycogen synthesis and decreased 
glycogenolysis. The in vitro activation of phosphorylase by glucagon and epinephrine 
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was achieved in a matter of seconds and was demonstrated in both the high-sodium and 
high-potassium media. Increased phosphorylase activity in the high-sodium medium 
was coincident with loss of K from the tissue. Decreasing concentrations of Ca and Mg.in 
the incubating medium resulted in greater potassium loss and higher phosphorylase 
activity. Glucagon and epinephrine increased phosphorylase activity without measur- 
able change in potassium loss from the tissue. Neither the ion nor hormone effect was 
demonstrated in cell-free systems. 


167. Distribution and Degradation of Radioiodinated Glucagon in Rats. 


Robert W. Cox, M.D. (by invitation), H. T. Narahara, M.D. (by invitation), 
Elaine D. Henley, M.D. (by invitation) and Robert H. Williams, M.D. Depart- 
ment of Medicine, University of Washington, Seattle, Wash. 


As a basic investigation of glucagon metabolism, a study was made of the distribution 
and degradation of biologically active crystalline glucagon-I'*! in Sprague-Dawley rats 
after intravenous injection. Radioactivity was determined in 26 tissues and found to be 
present in varying amounts in all. Considering the trichloroacetic acid (TCA) precipitable 
fraction of radioactivity as intact glucagon, the concentration per gram of tissue at five 
minutes was greatest in kidney, followed by plasma, liver and muscle. At fifteen minutes 
plasma glucagon concentration was only slightly greater than that of muscle. Kidney 
and liver retained the highest concentrations throughout a sixty-minute period. Similarly, 
in terms of total organ mass, kidney contained the most at five minutes, with liver, 
plasma and muscle following in descending order. Plasma and kidney levels fell more 
rapidly than the others, so that at fifteen minutes plasma had the least amount; at thirty 
minutes liver had the greatest, and at sixty minutes muscle had displaced kidney for 
second position. In general, TCA-soluble radioactivity increased as glucagon decreased. 
The portal vein, inferior vena cava and tail-vein routes of injection all yielded similar 
results. No changes were discernible with alterations of dosage throughout a wide range. 
Urinary and fecal excretion of glucagon were negligible. Those observations suggest that 
liver and kidney are principal sites of glucagon concentration and inactivation. The data 
provide a baseline for further studies of the metabolism of this hormone which are now 
in nrogress. 


1608. Alteration of Carbohydrate Metabolism in the Adrenogenital Syndrome. 


Jeanne Epstein, M.D. (by invitation) and Herbert S. Kiupperman, M.D., Ph.D. 
Departments of Therapeutics and Obstetrics and Gynecology, New York Uni- 
versity-Bellevue Medical Center, New York City. 


An infrequently reported manifestation of relative adrenocortical insufficiency in the 
presence of elevated urinary 17-ketosteroid excretion has been observed in a series of 
patients with the adrenogenital syndrome. During the performance of oral five-hour 
glucose tolerace tests on these patients, a significant and often clinically manifest hypo- 
glycemic response was noted, usually occurring at about the four-hour period of the 
test. The pathologic physiology of the adrenogenital syndrome is based upon a block in 
the metabolic pathway of 17-hydroxyprogesterone to hydrocortisone. This results in a 
diversion of the metabolic pathway to production of androgenic steroids from the adrenal 
cortex and relative diminution of glucocorticoid secretion associated with the antici- 
pated physiologic effects. The hypoglycemic response in the five-hour glucose tolerance 
test is felt to be a manifestation of diminished endogenous glucocorticoid activity and is 
presented as a simple ancillary test for confirming the diagnosis of the adrenogenital 
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syndrome. The glucose tolerance test is of particular diagnostic value in patients with 
slight or indeterminate elevation of 17-ketosteroid excretion. The alteration or correc- 
tion in glucose tolerance in patients receiving appropriate corticoid replacement therapy 
is discussed and an analysis of our data is presented. 


169. Adrenocortical Function in Diabetes. 


Roger W. Friskey, M. D. (by invitation), George D. Michaels, Ph.D. (by invita- 
invitation), Frederick R. Brown, Jr., M.D. (by invitation) and Laurence W. Kin- 
sell., M.D. Institute for Metabolic Research of the Highland Alameda County 
Hospital, Oakland, California. 


Relative hyperadrenocorticism has been suspected as a part of the overall picture of 
diabetes, with particular reference to “brittle diabetes.”’ 

The present study represents an evaluation of pituitary-adrenocortical activity in 
diabetics including: 

1. Severe insulin-resistant diabetics. 

2. “Benign” diabetics. 

3. Keto-acidotic diabetics. 

4. Diabetics with vascular complications. 

The following criteria were used: 

1. Plasma free and conjugated corticoid levels in response to ACTH, insulin, glucagon 
aud epinephrine administration. 

2. Correlation of plasma corticoid levels with nitrogen, sodium and potassium bal- 
ances, blood sugar levels and serum sodium, potassium, CO?, ketone, and pH levels, 

3. Rate of utilization of intravenously administered hydrocortisone under some of the 
foregoing conditions. Blood levels were corrected for urinary excretion. The observations 
to date indicate that most well controlled diabetics show little difference in adrenocortical 


function, as compared to normal controls. There are, however, some interesting excep- 
tions. The ketotic diabetic shows evidence of adrenal hyperfunction and of qualitative 
differences, as compared to the normal subject, or to the nonketotic diabetic. 


170. The Kidney As an Organ of Internal Secretion. 
Arthur Grollman, M.D. University of Texas Southwestern Medical School, Dallas, 
Texas. 

The available experimental data indicate that the kidney, in addition to its function 
as an organ of excretion and its established other activities, elaborates an internal secre- 
tion, in the absence of which hypertensive disease ensues. This is manifested most directly 
by the demonstrable effects of nephrectomy. Anastomosing the ureter with the vena 
cava (the other kidney being removed) without interfering with the kidney prevents the 
development of hypertension. Evidence for this incretory function of the kidney has also 
been obtained by the preparation of renal extracts which lower the blood pressure in ex- 
perimental hypertension and the demonstration of the presence of a similar agent in 
normal blood. 


171. Metabolic-Endocrine Alterations in Underfed Rats. 
N.S. Halmi, M.D. and B. N. Spirtos, Ph.D. (by invitation). Department of Anatomy, 
State University of Iowa, Iowa City, Iowa. 
Rats fed 10 Gm. of ground Rockland diet per day. for four to six weeks and then 
fasted for twenty-four hours showed an enhanced insulin sensitivity as compared with 





July, 1956 ABSTRACTS OF PAPERS ON PROGRAM 987 


ad libitum fed rats that were fasted for the same length of time. The fasting blood sugar 
and liver glycogen concentrations were significantly higher in uderfed animals. Eight 
hours after feeding (5 Gm./100 Gm. of body weight after a 24-hour fast) underfed rats 
exhibited: a) no greater insulin sensitivity, b) lower blood sugar levels, and c) a smaller 
rise in liver glycogen concentration than ad libitum fed animals. Intestinal absorption of 
glucose was not diminished in the undernourished rats. Cortisone treatment (0.5 mg./ 
100 Gm. of body weight/day for five days) abolished the insulin sensitivity of underfed 
rats without altering the hepatic glycogen concentration. Somatotropin (0.5 mg. of 
Armour standard equivalent/100 Gm. of body weight/day for five days) did not improve 
their insulin tolerance. After functional evisceration the fall in the blood sugar level (if 
expressed as a percentage of the initial level) was slower in underfed than in ad libitum 
fed rats. However, the decline of the blood sugar level appeared to be more markedly en- 
hanced by insulin in the underfed animals. 


172. Metabolic Effects of Prednisone (Meticorten) in Patients with Diabetes Mellitus. 


Joseph L. Izzo, M.D., Ann Eilers. B.S. and Angela Roncone, B.S. (introduced 
by Lyman C. Boynton, M.D.). Department of Medicine, University of Rochester 
Medical Center, Rochester, N. Y. 


As part of a systematic’exploration of the relation of the adrenal cortex to diabetes 
mellitus, the metabolic effects of prednisone were studied in 3 diabetic patients during 
optimal insulin regulation. Studies included daily determinations of fasting blood sugar 
and eosinophil levels, nitrogen balance, and 24-hour urinary excretion of glucose, corti- 
costeroids (following 8-glucuronidase hydrolysis), and 17-ketosteroids. Prednisone, 30 
mg. daily, induced marked eosinopenia, nitrogen loss and rises in blood and urinary sugar 
levels of varying degree. Corticosteroid excretion increased, whereas 17-KS excretion 
was strikingly suppressed. In 2 patients with low 17-KS, excretion fell to zero during 
prednisone administration. This occurred even with only 7.5 mg. of prednisone daily. In 
‘the third patient with high urinary 17-KS the excretion fell to approximately one third 
of the control value. The effects on nitrogen and carbohydrate metabolism were not al- 
ways parallel. In 1 patient who received prednisone at two dosage levels, 7.5 mg. and 30 
mg. daily, nitrogen loss was proportionate to the dosage and occurred without changes 
in sugar levels. Two patients also received cortisone and hydrocortisone, 150 mg. daily, 
for comparison. The glucocorticoid activity of 30 mg. of prednisone was of about the 
same order of magnitude as that of 150 mg. of cortisone, and somewhat less than that of 
150 mg. of hydrocortisone. 


173. Inhibitory Action of Renal Extract Tubulin on the Effect of Prednisone in Diabetes 
Mellitus. 


Benjamin Jablons, M.D. and Alfons Busza, M.D. (by invitation). Second Medi- 
eal Division, Goldwater Memorial Hospital, New York City. 


Cortisone diabetogenesis was first produced in animals by Ingle (Endocrinology 29: 
649, 1941). Recently prednisone was reported to be three to four times more potent than 
cortisone in animals. Since tubulin had previously modified cortisone and corticotropin 
diabetogenesis, we investigated the influence of tubulin on the action of prednisone in 
diabetes mellitus. Eleven hospitalized diabetic patients were maintained on their usual 
insulin dosage and diet throughout this study, and control fasting blood sugar (FBS) 
levels were determined. The study was divided into three-day periods—prednisone, 10 
mg. daily; tubulin, 1.3 cc.; and prednisone 10 mg. daily. In 2 patients the latter was 
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continued for an additional three-day period. The effect on the FBS level was as follows: 
after prednisone, increases of from 7 to 172 per cent over control levels; after tubulin and 
prednisone, reductions of from 6 to 46 per cent from prednisone levels in 9 cases; and 
after nine days of prednisone and six days of tubulin, reductions of 37.5 and 62 per cent 
respectively in 2 cases. In all 11 cases the addition of adequate amounts of tubulin in- 
hibited the FBS rise to prednisone levels, and in 7 cases FBS was returned to, or below 
pre-prednisone control levels. 


174. Lipotropic Effects of Estrogen Implants in the Weanling Rat. 


J.C. Plagge, Ph.D., F. J. Marasso (by invitation) and H. J. Zimmerman, M.D. 
University of Illinois College of Medicine and West Side Veterans Administra- 
tion Hospital, Chicago, III. ; 


There have been conflicting reports on the role of estrogens in the experimental fro 
duction of fatty liver. This experiment was designed to test the possible lipotropic effects 
of estrogens upon spayed 30-day-old rats fed upon either a normal diet or a high-fat 
(40-per cent) low-protein (5 per cent) diet. Two hundred and thirty-five female Sprague- 
Dawley rats were used. The livers of animals receiving a normal diet for twenty-eight 
days had a mean fat content of 3 per cent. Estrone or estradiol pellets implanted in the 
spleen did not significantly affect the liver fat content of this group. In the group receiv- 
ing the hypolipotropic diet for four weeks, but no hormone, the livers had a mean fat 
content of 32 per cent. Animals with estrone in the spleen showed 30 per cent liver fat, 
and those with estradiol implants had a fat content of 17 per cent. Both estrone and 
estradiol markedly inhibited growth in the normal-diet group and accentuated the weight 
loss in the high-fat, low-protein group. Part of the apparent “lipotropic”’ effect of estra- 
diol might be ascribed to the choline sparing of growth inhibition. However, an analysis 
of the data suggests that estradiol may also have a true lipotropic effect under the condi- 
tions of this study. 


175. In Vitro Studies of the Action of Growth Hormone on Uptake of Sulfate by Cartil- 
age. . 
W. D. Salmon, Jr., M.D. (by invitation) and W. H. Daughaday, M.D. Washing- 
ton University School of Medicine, Saint Louis, Mo. 


Rat cartilage was incubated in vitro in phospho-saline buffer containing S** sulfate. 
After twenty-four hours of incubation the uptake of S*® was determined. Twelve days 
after hypophysectomy of weanling rats a 59-64 per cent decline in the ability of nasal, 
xiphoid and costal cartilage to incorporate S** could be demonstrated. Sulfation was 
restored twelve hours after the intraperitoneal injection of 0.5 mg. of growth hormone. 
Addition of growth hormone to the medium (0.1-10 ywg./ml.) did not increase the uptake 
of sulfate by costal cartilage from hypophysectomized rats. Insulin (1.0 unit/ml.) in- 
creased S*> uptake 59 per cent, but in lower concentrations (0.01 unit/ml.) only an 
8 per cent increase in uptake occurred. The in vitro addition of l-thyroxine (1.1 ug./ml.) 
did not significantly change sulfate uptake. Incubation of cartilage from hypophysec- 
tomized rats with serum from normal rats or hypophysectomized rats given growth 
hormone increased sulfate uptake 95 to 130 per cent. This effect could not be attributed 
to differences in initial sulfate or glucose concentrations. These observations indicate 
that growth hormone does not directly increase the ability of cartilage to incorporate 
sulfate but induces the formation of a serum sulfation factor from insulin which has a 
direct action. 
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176. Metabolic Deviations in Immunized Animals. III. Tissular Distridution of Ca‘*® 
in BCG-Immunized Guinea Pigs. 


J. Sternberg, M.D. and .A. Frappier, M.D. (by invitation). Institute of Micro- 
biology and Hygiene, University of Montreal, Montreal, Canada. 


The nonspecific metabolic changes resulting from tubercular infection or BCG 
immunization have not been studied. A modification in the tissular distribution in in- 
fected or immunized animals of I'*! and P® has been mentioned (Sternberg, J. and 
Frappier A.: J. Clin. Endocrinol. & Metab.15: 868, 1955; Rev. canad. biol. 14: 42, 1955). 
The apparent relationship between calcium transfer to the inflammatory foci and the 
resistance to tubercular infection suggested the study of tissular distribution of Ca*® 
in infected and immunized animals. A neutral solution of Ca** (200 ue./animal; specific 
activity of 7.6 ue./mg. Ca**) was injected intramuscularly into normal and BCG- 
immunized guinea pigs, at the peak of their immunization period. The animals (12 
per group) were sacrificed forty-eight hours later and tissues and excreta assayed for 
Ca*. Distribution of Ca* in vaccinated animals did not differ significantly in spleen, 
lungs, heart, muscle, gonads and feces, as compared to controls. A slight increase was 
noted in bone (133 per cent), and a greater increase in liver (160 per cent), kidney (173 
per cent) and bone marrow (205 per cent). The urinary excretion of Ca*® was significantly 
diminished in vaccinated animals as compared to controls (40 per cent). This distribution 
pattern is not superimposable with that of control animals in experimental hyperpara- 
thyroidism (60 Collip units/animal), when the isotope is injected simultaneously or a 
short time (twenty-four and forty-eight hours) before or after hormonal treatment. 


177. Iodide Metabolism of the Mammary Gland. 


L. Van Middlesworth, Ph.D., M.D. Department .of Physiology, University of 
Tennessee, Memphis, Tenn. 


Lactating dogs were injected with 2 to 10 me. of I'*' and 11 per cent of the dose was re- 
covered in the milk in twelve hours. The total milk ['* concentration was twenty-five to 
sixty times greater than that in the plasma and 30 to 60 per cent of the milk I'*' was 
protein-bound (not dialyzable) The dialyzed skim milk was digested by pancreatin in the 
presence of thiouracil at pH 8.5 and the products separated by two-dimensional paper 
chromatography followed by electrophoresis. A predominant I'*! compound was shown 
(Rf: 0.21-0.31 in BuOH-dioxane-N H’, and 0.80—0.91 in BuOH-HAc). Skim dog milk in- 
cubated with iodide '™ in vitro resulted in qualitatively similar products of hydrolysis. 
Cow milk proteins were labeled by in vitro incubation and hydrolysis resulted in 2 pre- 
dominant I'*! compounds; the two-dimensional Rf’s of each compound (BuOH-dioxane- 
NH;/BuOH-HAc) were .09-.18/.14-.30 and .14~.30/.45-.59. Both of these compounds 
were only faintly detectable in dog milk hydrolysates. Metabolic studies showed that the 
organic I'*! of dog and cow milk proteins was readily released by the rat and metabolized 
like inorganic iodide. It is, therefore, doubtful that biologically stable iodinated com- 
pounds result from hydrolysis of natural casein. 


178. The Frequency of Obesity and Leanness in a Tropical Country. 
Manuel M. Villaverde, M.D. Department of Endocrinology, Hospital Ntra. Sra. 
de las Mercedes, Habana, Cuba. 
A ponderal index (actual weight divided by ideal weight) over 1.2 or under 0.9 is 
mathematical evidence of obesity or of leanness, respectively for it means a 20 per cent 
deviation above, or a 10 per cent deviation under the normal weight. Life insurance 
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companies find that about 13 per cent of their clients have a P. I. over 1.2, and they 
reject definitively over 2.5 per cent of the clients as undesirable risk. The following obese 
patients were chosen from different periods of our medical work, in our private practice: 


Number Per cent 
obese obese 


1,000 cases (total) 327 32.7 
329 males 104 31.6 
671 females 223 33.2 


There is a high incidence of obesity among patients from the middle and wealthy 
classes. The incidence is slightly higher among women. A study of a different series of 
1,000 patients, corresponding to those in our private practice, showed the incidence of 
undernourishment among similar classes: 

Number Per cent 
undernourished undernourished 


1,000 cases (total) 101 10.1 
386 men 46 11.9 
614 women 55 8.9 


Between P. I. 0.9 and 0.85 there were 7 males and 15 females; between 0.85 and 0.8 
there were-19 males and 16 females; and under 0.8 there were 20 males and 24 females. 
About 10 per cent of all the patients were undernourished, and the incidence was slightly 
higher for men. 


179. The Diabetes-Vitiligo Syndrome. 


Manuel M. Villaverde, M.D. Department of Endocrinology, Hospital Ntra. 
Sra. de las Mercedes, Habana, Cuba. 


The association of diabetes with vitiligo, joining together independent syndromes, was 
presented by the author at the first annual meeting of the Sociedad Cubana de Endocri- 
nologia (Matanzas, October 16, 1954). Seven cases were recorded on that occasion. 
Thereafter, an additional case was reported under the title: ‘‘A case of the diabetes- 
vitiligo syndrome, with hyperostosic endocraneosis and other signs of intracraneal affec- 
tion’”’ (meeting of the Sociedad Cubana de Endorinologia, July 7, 1955). A ninth case can 
now be added—man over 50 showed skin depigmentation and a very mild diabetic condi- 
tion over a long period. This is not merely a coincidence of diabetes and vitiligo. There 
are particular clinical traits, and evidence of a common etiologic basis (hypophyso- 
hypothalamic system): 1) the diabetes always runs a mild course, and vitiligo its ordi- 
nary course; 2) both conditions run, in a way, a parallel course; 3) either syndrome may 
precede the other, and they appear after strong emotions or endocrine crisis, such as 
puberty or the climacteric; 4) the sella turcica is found somewhat enlarged in all cases 
examined by x-ray, and on one occasion Morgagni-Stewart-Morel metabolic craniopathy 
was found. These 9 cases prove the reality of the diabetes-vitiligo syndrome, and point 
out the mildness of its course and the lack of important metabolic complications. 


180. Lipodystrophia Progressiva Treated with Androgens and Cortisone. 


Manuel M. Villaverde, M.D. Department of Endocrinology, Hospital Ntra. Sra. 
de las Mercedes, Habana, Cuba. 


There is no successful treatment for lipodystrophy of the cephalothoracic type (Bar- 
raquer-Simons’ disease), but satisfactory results followed the use of steroids in 2 cases. 


4 
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A man was first seen when 36 years of age, but did not cooperate. Recently, when he was 
50 years old, treatment was carried out with a low-calorie diet, thyroid, and androgens. 
The patient lost, after a one-year course, about 70 pounds (265 to 191 pounds), principal- 
ly from the lower body. The consequence was a much better-looking man. There were 
low titers of urinary 17-KS. in this case (7 mg./24 hrs.). The second case was a woman in 
her thirties. During the first year under the routine treatment she reduced her weight 
from 193 to 151 pounds. The result was acceptable, but not encouraging. During the 
sickness and death of her father she lost to 138 pounds. Thereafter she regained 12 
pounds, but the lipodystrophic disproportions were very striking (a thin face, but fatty 
buttocks and thighs). After one year of using androgens, normal proportions were re- 
gained, in spite of her increase in weight (1653 pounds). It is possible that the use of 
cortisone helped during the last months of the course. Androgens and cortisone should 
be used for the treatment of lipodystrophia progressiva. 


181. Normocalcemia in a Tropical Country. 


Manuel M. Villaverde, M.D. Department of Endocrinology, Hospital Ntra: Sra. 
de las Mercedes, Habana, Cuba. 


The normal level of serum calcium among Cubans is identical with that found among 
people living in the temperate zones. Nevertheless, the frequent finding of higher figures 
among daily routine analyses is shown in the following data: In 656 unselected cases 
ranging from 5.5 mg. to 15.2 mg. per 100 ml. we found the normal to be 10.31 mg. per 
100 ml. (+0.042). The standard deviation was 1.11 mg. (+0.03); normal values ranged 
from 9.2 mg. to 11.42 mg. per 100 ml. In this group, 139 cases showed 10 mg., and 304 
cases over 10 mg. per 100 ml. (95 over 11 mg.) Only 213 cases were under 10 mg. per 
100 ml. (23 cases under 9 mg.). Among 239 selected cases ranging from 8.3 mg. to 13.5 
mg. per 100 ml. the normal was 10.1 mg. (+0.019). The standard deviation was 0.918 


mg. (+0.013), the normal thus ranging from 9.18 mg. to 11.02 mg. per 100 ml. In this 
second group there were 31 cases showing a value of 10 mg. per 100 ml., and 102 over 
10 mg. per 100 ml. (29 over 11 mg.). Under 10 mg. per 100 ml. there were 106 cases (4 
under 9 mg.). Clark and Collip’s technic was used. 


182. The Influence of Adrenalectomy on the Carbohydrate Metabolism of Dogs, as 
Studied with C'‘ Glucose. 


J. 8. Wall, Ph.D. (by invitation), R. Steele, Ph.D. (by invitation), N. Altszuler, 
Ph.D. (by invitation) and R. C. DeBodo, M.D. Department of Pharmacology, 
New York University College of Medicine, New York City, and the Biology 
Department, Brookhaven National Laboratory, Upton, N. Y. 


Unanesthetized male normal and adrenalectomized dogs, in the postabsorptive state, 
were given C™ labeled glucose intravenously by single injection followed by constant 
infusion. The adrenalectomized dogs were maintained on DCA, 2.5 mg. per day. Glucose 
pool sizes and turnover rates were calculated from the radioactivity of plasma glucose 
isolated from serial blood samples. The adrenalectomized animals had glucose pools 
which were slightly smaller than normal, but their glucose turnover rates were within 
normal range. The rates of CO, production by the adrenalectomized and normal dogs 
were similar. The C“ content of samples of the expired CO, was determined during the 
C* glucose experiments. In subsequent experiments it was found that following injection 
of C“ bicarbonate, C“O, was expired at the same rate in both normal and adrenalecto- 
mized dogs. It could then be calculated that the normal and adrenalectomized animals 
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oxidized to CO, about the same fraction of the glucose which was taken up by the tissues. 
Thus adrenalectomized dogs maintained in electrolyte balance and in good dietary condi- 
tion had substantially the same rate of glucose turnover and combustion as the normal 


dogs. 


183. Effect of Prednisone on the Pancreas: Changes in Carbohydrate and Lipid Metabo- 
lism. 
Chun-I Wang, M.D. (by invitation) and David Adlersberg, M.D. Mount Sinai 
Hospital, New York, N. Y. 


Prednisone is better tolerated by the rabbit than cortisone or hydrocortisone in equal 
doses. A group of 12 grey chinchilla male rabbits (3.0-3.5 Kg. body weight) were given 
a daily injection of 5 mg. of prednisone intramuscularly for thirty to ninety days. The 
true blood sugar levels averaged 79, 156, 225 and 180 mg. per 100 ml. at zero, thirty, 
sixty and ninety days, respectively, with a maximal rise of 534 mg. per 100 ml. after two 
months in some animals. Plasma cholesterol, phospholipids and total lipids rose from 
levels of 50, 106 and 350 to 114, 293 and 1,485 mg. per 100 ml., respectively, within the 
first month and remained elevated for the rest of the observation period. Analysis of 
liver lipids revealed a gradual increase in the ratio of esterified to total cholesterol, from 
12 per cent to 21, 35 and 42 per cent at zero, thirty, sixty and ninety days, respectively, 
without a significant change in the levels of total cholesterol and phospholipids; there was 
however, a 30 per cent increase in the total lipid level. The pancreas consistently showed 
swelling and hydropic degeneration of the islets. These changes were confined to the beta- 
cells (Gomori stain) and appeared to be correlated to the extent of hyperglycemia. 
There was, however, no correlation between the degrees of hyperglycemia and hyper- 
lipidemia. 
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RECIPIENTS OF 1956 AWARDS 


THE MEDAL OF THE ENDOCRINE SOCIETY 


The highest honor within the capacity of The Endocrine Society to 
bestow, its medal, goes this year to Dr. Frederick L. Hisaw in recognition 
of his many contributions to endocrinology. 

Dr. Hisaw was born in Missouri and pursued his education there. He 
began his teaching of zoology at the University of Mississippi, moving on 
to Kansas State College, before going to the University of Wisconsin. 
Here he rose rapidly to the rank of professor. In 1935, Dr. Hisaw was ap- 
pointed Professor of Zoology at Harvard University where he now holds 
in addition the Fisher Chair in Natural History. He is also Senior Fellow 
in the Society of Fellows. Dr. Hisaw is a member of the National Academy 
of Sciences and of the American Philosophical Society. Ample witness is 
here given to his breadth and his distinction in the field of science. 

True to his heritage from a people who had moved boldly into new 
lands, Dr. Hisaw from the beginning has struck out on his own into un- 
explored fields of biology. His early studies established that the sexual di- 
morphism of the pelvic girdle of the pocket gopher and the guinea pig was 
under hormonal control. He discovered and named relaxin, a substance that 
induces, at term, mobility of the symphysis pubis of pregnant guinea pigs. 
In quick order, his pioneering studies led to deeper insight into the funda- 
mental nature of the hormonal interrelationships between the pituitary 
body and the ovary in the regulation of cyclic reproductive functions. All 
of these original investigations helped to bring glandular physiology into 
the scientific sun and led the way to the experimental exploitation of this 
field, the ramifications and richness of which are still unfathomed. 

Throughout this period, Dr. Hisaw continued to play a leading role by 
shifting his points of attack as new knowledge and improved methods 
gave him opportunity. Today he is working at the forefront in a new ap- 
proach, as indicated in his recent publication entitled, ‘“‘The Action of 
Estrogens upon Lactie Acid Oxidizing Enzyme Systems of Rat Uterus.”’ 
His work alone has done much to bring endocrinology to its present high 
estate. 

The breadth of his intellectual powers and his insight into the problems 
of others have made Dr. Hisaw a gifted teacher. He is alsoan extraordinary 
exponent of endocrinology from a philosophical as well as a physiological 
point of view. The honor which the award of this medal to Dr. Hisaw de- 
notes is richly deserved. 
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THE CIBA AWARD 


Dr. Alfred M. Bongiovanni is the recipi- 
ent of the Ciba Award for 1956, presented 
by The Endocrine Society. 

Dr. Bongiovanni inherited a dominant 
gene of scientific curiosity from a mother 
who held a Doctor’s degree in pharmaceu- 
tical chemistry. While working for his B.S. 
degree at Villanova College, he spent two 
summers at the Marine Biological Labora- 
tories at Woods Hole fragmenting eggs of 
the sea urchin and showed that the denu- 
cleated fragments could be fertilized and 
would develop to the eight-cell stage. As a 
medical student at the University of 
Pennsylvania, he worked at night in the laboratories of Dr. Edmund 
Farris of the Wistar Institute and produced neurogenic hypertension in 
rats by means of audiogenic stimulation. 

During his medical course at Pennsylvania, from which he graduated 
in 1948, he came to appreciate through the inspiration of Drs. Mitchell 
Rubin and Joseph Stokes the desirability of applying new and exact labo- 
ratory techniques in advancing the knowledge of human disease, and be- 
cause of them he decided to enter pediatrics. After a rotating internship, 
two and one-half years on a Navy destroyer, and a year in experimental 
pathology, he spent two years in pediatric residence at. the Children’s 
Hospital, Philadelphia. He then felt a need for more laboratory training 
and entered the Rockefeller Institute in 1949. 

At the Rockefeller, Drs. Henry Kunkel, Herbert Jaffe and others on the 
staff of Dr. Reginald Archibald encouraged him to study the metabolism 
of steroids in patients with liver disease. Here he acquired the rigid and 
meticulous methodology necessary for the studies of steroids. 

In 1952 he was invited by Dr. Lawson Wilkins to join the research group 
in pediatric endocrinology at Johns Hopkins, particularly to study the 
steroidal patterns and pathways of steroidogenesis in patients with viriliz- 
ing hyperplasia of the adrenals. A summer in the laboratories of Dr. Sey- 
mour Lieberman prepared him further for this. It was necessary for him 
to apply and improve methods for the fractionation and identification 
of steroids in the urine and blood. For two years tedious and painstak- 
ing studies were made on normal subjects and patients with the adreno- 
genital syndrome, Cushing’s syndrome and other adrenal disorders. Bon- 
giovanni’s demonstration that pregnanetriol is increased in virilizing 
adrenal hyperplasia and that the plasma corticosteroids are increased 
little or none when corticotropin is administered, lent further credence to 
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the theory that this syndrome is due to defects in the hydroxylations 
necessary to convert 17-hydroxyprogesterone to hydrocortisone. During 
the past year, since returning to the University of Pennsylvania as Assist- 
ant Professor of Pediatrics, he has shown that patients with virilizing 
adrenal hyperplasia and hypertension have a different pattern of steroido- 
genesis, consisting of a specific defect of C,, hydroxylation which results in 
the formation of large amounts of desoxycorticosterone and compound 8. 
These studies, and those of other workers, have clarified to a great extent 
the pathogenesis of the adrenogenital syndrome. 


THE SCHERING SCHOLAR 


The Schering Scholar of The Endocrine 
Society for 1956 is Dr. C. N. H. Long, Pro- 
fessor of Biochemistry, Yale University 
School of Medicine. 

Dr. Long plans to take advantage of his 
sabbatical year from Yale to work in Pro- 
fessor Young’s laboratory at Cambridge 
and collaborate with Dr. Young and his 
colleagues. In addition to affording a 
chance for exchange of ideas and the es- 
tablishment of some collaborative areas, 
he specifically plans to work on the mech- 
anism of action of adrenal steroids as re- 
Dr. C. N. H. Lone lated to carbohydrate metabolism. 





THE UPJOHN SCHOLAR 


The Upjohn Scholar of The Endocrine 
Society for 1956 is Dr. S. B. Barker, Pro- 
fessor of Pharmacology, The University of 
Alabama Medical Center. 

Dr. Barker plans to spend three months 
working in the laboratories of Dr. Rosa- 
lind Pitt-Rivers in London and further 
time working with Dr. Jean Roche at the. 
College de France in Paris. He proposes, as 
advantages of these procedures, not only 
the exchange of views on theoretical and 
practical aspects of thyroid work for his 
own good but also for the students and 
others cooperating in the general program. 
He plans also to visit certain other laboratories where work is being carried 
out in this field. 
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THE 1957 AWARDS 


The selection of the recipients of the awards of The Endocrine Society 
is made by a Committee appointed by the Council of the Society. These 
awards and fellowships carry no obligation by the recipient to the Society 
or to the donors. 


MEDAL OF THE ENDOCRINE SOCIETY 


In 1954 the Council of the Society voted to establish a medal and an 
honorarium of $1,000 to be given to an individual for work of special dis- 
tinction in endocrinology. The recipient shall be chosen from nominations 
presented by members of the Society and is limited to citizens a the 
United States and Canada. 


THE CIBA AWARD 


The Ciba Award, to recognize the meritorious accomplishments of an 
investigator not more than 35 years of age in the field of clinical or pre- 
clinical endocrinology, was established in 1942, but no recipient was se- 
lected in 1942 or 1943. In 1944 the Award was presented to Dr. E. B. 
Astwood; 1945—Dr. Jane A. Russell; 1946—Dr. Martin M. Hoffman; 
1947—Dr. Choh Hao Li; 1948—Dr. Carl Heller; 1949—Dr. George Sayers; 
1950—Dr. Oscar M. Hechter; 1951—Dr. Albert Segaloff; 1952—Dr. Sey- 
mour Lieberman; 1953—Dr. Sidney Roberts and Dr. Clara Szego (Mrs. 
Roberts) ; 1954—Dr. Isadore M. Rosenberg; 1955—Dr. Jack Gross; 1956— 
Dr. Alfred M. Bongiovanni. Prior to 1952 the Award was $1,200. It is now 
$1,800. If within twenty-four months of the date of the award, the recipi- 
ent should choose to use it toward further study in a laboratory other than 
that in which he is at present working, it will be increased to $2,500. 


THE AYERST, McKENNA AND HARRISON FELLOWSHIP 


This Fellowship was established in 1947. It is designed to assist men or 
women of exceptional promise in furthering their advancement towards 
a career in endocrinology. The Fellowship is awarded on alternate years 
(1955, 1957, ete.) and the stipend, which will not exceed $5,000, may be 
divided into two Fellowships in varying amounts in accordance with the 
qualifications of the appointees. Individuals possessing the M.D. or Ph.D. 
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degree, or candidates for either of these degrees, are eligible for appoint- 
ment. 

Applicants must submit the following information: 

1. Evidence of scientific ability as attested by studies completed or in 
progress. : 

2. Recommendations from individuals familiar with the candidate and 
his work. 

3. A proposed program of study. 

4. Acceptance of the individual by the head of the department in which 
the Fellowship will be held. 

5. A statement that he or she will serve full time if awarded a Fellow- 
ship. A small amount of time (10 to 15 per cent) may be spent in 
course work or participation in teaching, the latter purely on a volun- 
tary basis. 


THE SCHERING AND THE UPJOHN SCHOLARS OF 
THE ENDOCRINE SOCIETY 


The Council of The Endocrine Society has established a category of 
Scholars. These grants have been made available through the generosity of 
the Schering Corporation and the Upjohn Company, and will be awarded 
to established investigators and teachers in the field of endocrinology who 
wish to extend their opportunities for work either in this country or abroad. ~ 

The awards will not exceed $2,500 annually for each individual and will 
be granted on the basis of proposals submitted by the applicant. Such ap- 
plications should include the estimated financial needs. The funds may be 
used for travel, maintenance and other expenses. 


Nominations 


Nominations for the Medal of the Endocrine Society; the Ciba Award; 
and the Ayerst, McKenna and Harrison Fellowship may be made by any 
member of The Endocrine Society. They should be submitted on forms 
which may be obtained from the Office of the Secretary, 1200 North Walker 
Street, Oklahoma City 3, Oklahoma. Completed nominations should be 
returned to the Secretary not later than November 1 each year. 

Proposals for appointments as Scholars of The Endocrine Society should 
be made in writing by the individual, and addressed to the Secretary of 
the Society. They should be submitted by November 1 each year. 

The Awards Committee will meet in November and notice of awards to 
successful nominees and applicants will be made not later than December 1. 
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THE EIGHTH POSTGRADUATE 
ASSEMBLY IN ENDOCRINOLOGY 
AND METABOLISM 


SPONSORED JOINTLY BY THE ENDOCRINE Society; THE UNIVERSITY OF 
Texas PosTGRADUATE SCHOOL OF MEDICINE; AND THE UNIVERSITY 
or Texas M. D. ANDERSON HospitTaL AND Tumor INSTITUTE, 
Houston, TExas 


October 22-27, 1956 


The faculty will consist of twenty-two eminent clinicians and investiga- 
tors from various parts of the country in the field of endocrinology and 
metabolism. The program will cover the various endocrinopathies, with 
emphasis on the clinical aspects, demonstration of laboratory tests, pre- 
sentations of cases, and question-and-answer panel discussions. The course 
is designed to cover the main aspects of diagnosis and therapy in the field 
of endocrinology and metabolism for the physician in general practice and 
for those in other specialities who wish to have a general knowledge of this 
rapidly growing field. 

A syllabus with brief abstracts of lectures will be available to the regis- 
trants at the time of the assembly. 

For further information concerning the program and registration, write 
to Dr. J. B. Trunnell, M. D. Anderson Hospital, 6723 Bertner Avenue, Hous- 
ton 25, Texas. Registration is limited to 100; tuition fee is $100.00. Rooms 
will be reserved for the students and faculty at the Shamrock Hilton Hotel 
which is adjacent to the Texas Medical Center. 


DICKINSON RESEARCH MEMORIAL GRANTS 


The Dickinson Research Memorial, research arm of the Planned Parent- 
hood Federation of America, Inc., is interested in supporting basic re- 
search in the physiology of reproduction, with special emphasis on factors 
influencing fertility. For further information address the Dickinson Re- 
search Memorial, 501 Madison Avenue, New York 22, N. Y. 


1956 INTERNATIONAL CANCER 
CYTOLOGY CONGRESS 


The 1956 International Cancer Cytology Congress will be held at the 
Drake Hotel, Chicago, Illinois, October 8 to 13, 1956. 
This Congress, the first of its kind, will be sponsored by the American 
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Society of Clinical Pathologists, the College of American Pathologists, the 
Intersociety Cytology Council and the International Union Against Can- 
cer. The first three organizations comprise a combined membership of 
approximately three thousand pathologists and other physicians. It is ex- 
pected that a number of guests from Europe, South America and Latin 
American countries will be present at this Congress as representatives of 
the International Union Against Cancer. The general theme of the Con- 
gress will be Exfoliative Cytology and the program to be presented during 
this period will stress but not be devoted exclusively to the subject of 
Exfoliative Cytology in all of its various aspects and its relationship to 
various specialties of medicine. 

During this period three of the sponsoring organizations will hold their 
annual meeting, as follows: The College of American Pathologists the eve- 
ning of Monday, October 8th; The Intersociety Cytology Council the eve- 
ning of Wednesday, October 10th; and The American Society of Clinical 
Pathologists the evening of Thursday, October 11th. A joint banquet of 
all organizations will be held on the evening of Tuesday, October 9th. 

A. H. Dearine, M.D. 

College of American Pathologists, 
Prudential Plaza, 

Chicago 1, Illinois 


THE NEW YORK ACADEMY OF MEDICINE— 


TWENTY-NINTH ANNUAL GRADUATE 
FORTNIGHT 


The New York Academy of Medicine will hold its Twenty-ninth Annual 
Graduate Fortnight October 15-26, 1956, inclusive, on SELECTED 
PROBLEMS OF CURRENT SIGNIFICANCE. 

In an effort to make this Fortnight of greater value to the practitioner, 
the program format will be different from that in former years. There will 
be evening lectures (8:30 p.m.) on October 15, 17, 19, 23 and 25. Panel 
meetings and clinico-pathologic conferences will be held at 4:00 p.m. on 
October 16, 18, 22, 24 and 26. 

All inquiries and requests for registration should be addressed to: | 
Secretary, Graduate Fortnight, The New York Academy of Medicine, 2 = 
East 103 Street, New York 29, N. Y. : 








